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FOREWORD 

Among the most c r i t i c a l  o f  problems fac ing our na t ion  i s  energy 
resources. Though there may be minor disagreement about the speci f ics ,  
magnitude and so lut ions t o  these problems there can be no question about 
t h e i r  urgency and o f  the necessity f o r  immediate action. I n  an e f f o r t  t o  
i n  p a r t  resolve these questions by accelerat ing u t i l i z a t i o n  o f  one o f  our 
renewable resources, the U. S. Department o f  Energy has developed a program 
of National and Regional Planning and Operations Research o f  geothermal 
energy resources. 

The OIT  Geo-Heat U t i l i z a t i o n  Center, under contract  t o  USDOE, has 
evaluated the geothermal energy resource development po ten t i a l  o f  the s i x  
northwest s ta tes o f  Alaska, Idaho, Montana, Oregon, Washington, and Wyoming. 
Our goal has been t o  sumnarize f o r  t h i s  region on a s i t e -spec i f i c  basis the 
various fac to rs  a f f e c t i n g  development inc lud ing resource data base, geo- 
l o g i c a l  descr ipt ion,  reservo i r  character is t ics ,  environmental character, 
lease and development status, i n s t i t u t i o n a l  factors,  economics, populat ion 
and market, and f i n a l l y  po ten t i a l  f o r  development. This repo r t  sumnarizes 
the known data base f o r  the s ta te  o f  Idaho. 

As so l i t t l e  geothermal resource data i s  avai lab le t h i s  then repre- 
sents a progress repo r t  i n  a young bu t  rap id l y  developing f i e l d  o f  knowledge. 
The cont inuat ion o f  t h i s  p ro jec t  now underway i s  attempting t o  complete t h i s  
core o f  s i t e  in format ion and i d e n t i f y  data on new s i g n i f i c a n t  s i tes,  provide 
accurate in format ion and recommendations t o  po l  i c y  and decision-makers , and 
u l t i m a t e l y  t o  a s s i s t  i n  evolv ing more 
thermal energy programs. 

f e c t i  ve rea i  onal and na t iona l  geo- 

R. P. Koeppen 





PREFACE 

Idaho cannot i s o l a t e  i t s e l f  from acknowledging nat ional  and 
regional  patterns i n d i c a t i n g  we are moving more and more out o f  balance 
w i t h  our indigenous energy resources. 
f o r  energy p o l i c y  coordination, the Idaho Of f i ce  o f  Energy was 
establ ished by an Executive Order 74-2 i n  October, 1973, by Governor 
Ceci l  D. Andrus, and renewed by Governor John V. Evans i n  July, 1978. 
The Executive Order concluded t h a t  the conservation o f  energy and 
natural  resources must be viewed as "an e f f o r t  t o  save energy, acquire 
the knowledge, and gain the time, necessary t o  change t o  patterns o f  
consumption and economic development consistent w i t h  our ava i lab le  
resources especi a1 l y  the renewable energy resources avai 1 ab1 e i n  
I da ho . 'I 

In response t o  the growing need 

Pursuant t o  t h i s  goal the United States Department o f  Energy, and 
Oregon I n s t i t u t e  o f  Technology, and the Idaho O f f i c e  o f  Energy entered 
i n t o  a j o i n t  contractual agreement t o  compile a data base concerning 
the geothermal energy. development po ten t i a l  o f  the State o f  Idaho. The 
data presented i n  t h i s  t e x t  provides the necessary base informat ion t o  
formulate loca l ,  state,  federal and p r i va te  development planning . 
a f fec t ing  geothermal energy resources i n  Idaho: 

This repo r t  should not  be construed as an advocacy f o r  geothermal 
development. The information presented i s  a measure o f  the geothermal 
energy production and consumption t h a t  i s  r e a l i s t i c a l l y  possible f o r  the 
per iod between now and the year 2020. Information presented i s  meant t o  
be used as t o o l s  f o r  p o l i c y  makers, not  as a descr ipt ion o f  destiny. 

This p r o j e c t  included contr ibut ions from the fo l low ing  personnel : 
Robert Koeppen, Pro jec t  Coordinator, Charles Higbee, Gene Culver, John 
Lund, B i l l  King, Gordon Bloomquist, Kei th Brown, Debra JustuS, Don 
Markle, Rick James, a l l  o f  Oregon I n s t i t u t e  o f  Technology; K i r k  H a l l  and 
Marty Montgomery, o f  Idaho Of f i ce  o f  Energy; and John M i t che l l  o f  Idaho 
Department o f  Water Resources. 

' 
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INTRODUCTION 
I ,  

W 
otential i n  
source for spac 
e r  generation. I The following report applications a 

presents a sumnary of knownLinformation about the nature of the 
resource, i t s  potential for -development, and the infrastructure of 

uide. future development 

regions. The onal divisions 

and Federal Bureau of -Land Management regional management d i s t r i c t s .  . 
e w i t h  present Idaho State Planning Regions 

t imum location i n  the United States 
o f  geothermal energy resources are the volcanic regions of the western 
s ta tes  . Tremendou umes of,young volcanic and intrusive rocks exist 
i n  the s t a t e  of Id 
development region 
throughout Idaho a 
warm t o  hot.  The most extensive thermal ground waters are found i n  the 
Snake River Plain 'region. These therma waters are indicative o f  the 
large 'geothermal resource potential i n  Against this a t t rac t ive  
exploration se t t ing ,  only a modest amount of development has occurred 
and this has 'been largely confined t o  localized space heating of green 
houses, swimming pools, and a few bu i ld ings .  Presently, there- is a 
growing concern, by both  private interest  and government agencies t o  
expand and accelerate 1 resources w i t h i n  the 
s ta te .  -An indication opment in te res t  is that  
over 381,688 acres of 

. 

nd make i t  a rinle geothermal exploration and 
re than 200 t ermal springs are scattered I: 
several areas regional ground water tables are 

. geothermal exploration. 

e i s  competi t lon for 1 

. .  



an integrated part of the agricult  onomy. The principal land 
uses i n  the inter ior  mountainous regions of Idaho are  timber 

recreation potential of the region. 

mast cases best be accomplished by converting i t  t o  e lectr ical  energy. 
Since thermal f l u i d s  cannot be transported great distances, the spatial  
extent of the resource's development will generally be limited t o  site 
speci f i c areas. C1 early,  a major consequence of geothermal res 
development could be the migration of certain industrial  plants 
source of the geothermal heat. Should this occur then flowing from 
this impact is a host of higher order impacts associated w i t h  land use 
changes, demographic s h i f t s ,  and regional economics, Development of 
geothermal resources is dependent on the resource interfacing w i t h  the 
local economic needs and opportunities i n  the area where the geothermal 
well is located. Furthermore, the location and degree of geothermal 
development is dependent upon the legal and inst l tut ional  framework 
t h a t  governs the proposed development s i t e .  T h i s  r epor t  presents 
detailed s i t e  specific data regarding the commercialization potential 
of the proven, potential and inferred geothermal resource areas i n  
Idaho. 

d recreation. 
then i t  m u s t  be'done so in ' a  manner sensit ive t o  the  

I f  geothermal resources are developed i n  

The t ransfer  of geothermal energy 'over great d i s t a  

, To assess the potential for geothermal resource development i n  
Idaho, several kinds of data were obtained. These include information 
regarding insti tutional procedures for geothermal development, 
logistical  procedures for u t i l  ization, energy needs and forecasted 
demands, and resource data. Are.a reports, data sheets, and scenarios 
were prepared that described possible geothermal development a t  ind iv-  
idual s i t e s .  In preparing development projections, the objective was 
t o  base them on actual market potential, forecasted growth, and known 
or  inferred resource conditions. To the extent possible, power-on-line 
dates and energy u t i l  ization estimates are r e a l i s t i c  projections of 
the first events. 
assumption that  an aggressive development program will prove suff ic ient  
known and inferred resources t o  accomplish the projected event. 

The reader i s  cnctioned that  this is- a t  best, a rough gauge of the 
market potenti a1 of geothermal energy which could be devel oped between 
the present and 2020. Because of a lack of data, i t  is not possible to  
estimate the recoverable energy available. T h i s  report  is an estimate 
of probable energy developable under an aggressive exploration program 
and is consldered extremely conservative. 

Commercialization projections were based on the 

Several k inds  of cultural , environmental , geological insti tut'ional 
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egal data were c omnercial i zation 

u each geothermal 
conditions , grow 
chemical temperature estimates , topography, land ownership' and legal - 
inst i tut ional  factors. 

nergy demand, geolog 

es were obtained from v ous local ,  s t a t e  
and federal report n a l l  cases, the most current data available 
was used. A dwell n i t  occupancy rate  of 3.0 was assumed and f i  
inspection was used t o  determine the estimated number of dwell i n g  
units tha t  may be incorporated i n  a development. 

t .  

each resource are 
t type o f  geothermal development would be most 
i n  part empirical, derived from f ie ld  inspec- 
lemented by current econom 

o Department of Agricul t u  

Energy Demand : 

Local energy demand estimates were obtained from current 
consumption of natural gas, and e lec t r ic i ty ,  f i e ld  surveys, and direct  

Industrial demand was obtained by 
use of direct  energy coefficients. There are two basic pieces of data 
generally available for industrial plants, the Standard Industrial 
Classification Code and the number of employees. Direct energy 
intensity coefficients can be derived i n  terms o f  bil l ions of BTU's 
per employee for  each SIC'code. The energy intensi coef f i ci  en ts 
used t o  determi ne i ndus t r i  a1 energy demand estimates , were obtained 

. energy coefficients per employee. 

from Rocket Research Company, Idaho 
ission. 

dicated from surface manifestations of thermal water and geochemical 
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&* 
thermometry, b u t  the resource has 
field has not been defined. . Infer 
because of favorable geologi cal an 
resource has not been substantiate 

Environment : I 

d the reservoir . 
assumed t o  exist 

cal conditions but t h  

Local environmental conditions were considered f o r  each s i te  ' 
development scenario. Climate , topography ab i ta t ,  and c r i t i ca l  
environmental issues are presented. Data obtained from U.S, 
Department o f  Commerce, U.S. F i s h  and Wildlife Service, U.S. Forest 
Service, and f i e ld  observations. 

. Legal Insti tutional : 

Local, State and Federal insti tutional considerations wer 
incorporated in to  the scenario matrix and their aggregate e f fec t  is  
expressed into time 1 ine sequences of the projected development. 
Institutional considerations are presented f o r  each resource area i n  
the individual s i te  reports. A1 though  federal and s t a t e  inst i tut ional  
considerations are generally common t o  a1 1 sites, locally inst i tut ional  
factors may substantially vary from one resource area to another. 

Energy Demand i n  Idaho 

A c r i t i ca l  issue facing policy makers i s  the extent i t  is  possible 
or  desirable t o  change future energy grqwth. I t  is  .c lear&that  future 
energy growth i n  Idaho will be largely determined by forces outside the 
control of regional, s t a t e ,  and local policy-makers. 
these policy makers can influence the rate  of growth in-energy supply 
and to  some degree influence or  change the type and rate  of growth i n  
energy demand. 

order for  policy makers t o  make decisions based on careful and 
systematic analysis of a l l  available information. The aggregate energy 
demand o f  Idaho is 230 t r i l l i o n  BTU's per year. 
energy consumption accounts for  approximately 67% of this energy demand 
(Figure 1).  
casted t o  exceed 320 t r i l l i o n  BTU's per year, i f  growth continues a t  i t s  
present moderate ra te  (Figure 2).  T h i s  represents a 1.8% annual ra te  
of grnwth i n  energy consumption. 
contribute t o  the energy supply. 

Nevertheless, 

An array of policy options and their impacts must be available i n  

Non transportation 

By the year 2000, Idaho's total  energy demand is  fore- 

Idaho's geothermal resources could 
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FIGURE I IDAHO ENERGY CONSUMPTION BY SECTOR 
Source: Idaho Off ice o f  Energy 



Figure 3 
GEOTHERMAL RESOURCE AREAS 

A ucations & ci t ies  desiring develop 
geotherml resources of th&ir area 

resource potential 
e other areas which have geo- 

*renown Geotherrral Resource Areas (KGRA) 
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Geothermal Market. Potential 

The potenti  a1 for u t i  1 iz i  ng geothermal Idaho will be 
. nfined to '  the residential-, comrc ' la l  , and industrial 

The major impact of geothermal ut i l izat ion by Idaho 
consumers will be to .de te r  some of the projected growth i n  
e l ec t r i c i ty ,  and coal energy. Minor impact can be expecte 
projected petroleum consumption because the majority of t h  

be i n  the transportation.s 

ergy end use i n  the reside 
heating and water heating. These two end uses account for approx- 
imately 89 percent of the total  residential energy consumption. I t  
is a well known fac t  that  geothermal energy, when available, can 
fulf i l l  these energy needs. Seventeen communities i n  Idaho have con- 
tacted the Idaho Office of Energy regarding the i r  desire t o  develop 
the geothermal energy of  the i r  area. An additional f i f teen 
cornunities have also been identified as having significant geothermal 
resource potential. This  represents a statewide potential o f  229,955 
people, l i v i n g  i n  close proximity (less than 20 km) of potential 
geothermal resources. In terms of national population this I s  not a 
s ignif icant  number of people, b u t  i n  terms of Idaho's population this 
number represents almost one-thipd of the State population and one- 
half of the urban (Figure 3). 

heating i n  the residential sector account 
fo r  20 percent of the total  energy consumption i n  the s ta te .  Space 
heating i n  the comnercial sector accounts for an additional ten percent 
o f .  Idaho's total  energy consumption. Space heating is the largest  
energy-consuming area which 
erature geothermal resources 
residential and commercial sectors accounts fo r  68.2 x 1012 BTU pe 
year of direct  energy consumption. The most logical and obvious u 
fo r  geothermal resources i n  the residential and comerci 
t o  help meet present and future space heating needs. 

~ 

Space heating 

compatible t o  direct  use of low temp- 
In Idaho, space'heating i n  the 

The 2 largest  i ustr ia l  plants i n  Idaho account 'for 71 percent 
(44 x lo1$ BTU) of t h  industrial energy consumption i n  the s ta te .  The 
food. and kindred prod industry, the lumber and paper products ind- 
ustry and chemical prod s industry are the major industrial 
consumers of energy i n  Idaho. The chemical products industry i n  Idaho 
i s  largely phosphate ore reduction t o  make f e r t i l i ze r s .  T h i s  i ndus t  
gets 70 percent o f  i ts  energy from electr ical  power and 1 
percent from natural gas. The use of geothermal resource 
reduction would be very 1 i m i  ted. Geothermal energy could 
t o  the demand needs o this industry by de 
generation f a c i l i t i e s  

The lumber and p e r  products industry could use geothermal 
resources b u t  would require h i g h  temperature resources. The majority 
of Idaho% lumber and paper products industries are located i n  
Northern and Central Idaho and somewhat isolated from the major 
geothermal areas of the State. 

. 

Limited uses of geothermal energy i n  . 

kd 
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t h i s  i ndus t r i a l  sector are possible bu t  major c o n t r i  
thermal ener resources are not  foreseen. 

O f  the three major i ndus t r i a l  sectors i n  Idaho' 
food and kndred products indust ry  i s  the one i n d u s t r i a l  sect ion which 
could d i r e c t l y  u t i l i z e  large quant i t ies  o f  geothermal resources. 
This i n d u s t r i a l  sector i s  the la rges t  natura l  gas consuming sector i n  
Idaho, accounting f o r  20 percent o f  the s ta te ' s  t o t a l  natural  gas 
consumption. The food products indus t ry  has the 1 argest induq8r ia l  
energy demand i n  Idaho. This demand i s  approximately 20 x 10 BTU 
per year and 70 percent o f  t h i s  energy i s  natura l  gas and approximately 
20 Percent i s  coal. 

I 

I 

Twenty-two o f  the th i r ty - two la rges t  i n d u s t r i a l  f a c i l i t i e s  i n  
Idaho are food processing plants. 
f a c i l i t i e s  are located i n  the Snake River P la in  w i t h i n  50 km o f  
known geothermal resources. These twenty p lants  account f o r  16.77 
x 1012 BTU per year o f  d i r e c t  energy consumption. These p lants  are 
p r imar i l y  potato, sugar beet and vegetable processing f a c i l i t i e s .  A1 1 
o f  these plants requi re  ho t  water and could u t i l i z e  large quant i t ies  
o f  geothermal f l u ids .  

The present po ten t ia l  f o r  use o f  geothermal energy i n  Idaho 
indust ry  i s  i n  providing hot  f l u i d s  t o  present food processing 
f a c i l i t i e s  and new e lec t r i c31  generation capaci ty f o r  the growing 
phosphate industry.  

I n  the future,  long range, i ndus t r i  a1 geothermal energy 
development w i  11 .depend upon u t i  1 i z i  ng undeveloped geothermal resource 
' l o c a l i t i e s  for  s i t i n g  new i n d u s t r i a l  f a c i l i t i e s .  Such f a c i l i t i e s  w i l l  
most l i k e l y  be an extension o f  an expanding ag r i cu l tu re  economy. New 
food processing f a c i l i t i e s ,  p a r t i c u l a r l y  potato processing f a c i l i t i e s  , 
w i l l  be needed over the next f o r t y  year period. The appl icat ions o f  
geothermal energy t o  f u l f i l l  the energy needs o f  t h i s  form o f  indus- 
t r i a l  expansion i s  a l og i ca l  a l t e rna t i ve  t o  the present energetics of 
Idaho's economy. 

forecasted energy demand i s  presented i n  Appendix A. 

Twenty o f  these food processin 

, 

A de ta i led  energy analysis o f  Idaho's present energy demand and 



JECTED GEOTHERMAL DEVELOPMENT W 
IN IDAHO 

The following information is  a summary of projected geothermal 
development i n  Idaho between the present and the year 2020. Selec- 
tion of commercialization locations is  based on known resource data, 
regional and local socioeconomic data, leasing data, and exploration 
activity.  Projected development a t  each site is  based on a general 
assumption tha t  the resource is  present and could be developed w i t h  
current and near future technology. The resource i s  classified as 
proven , potential or inferred , according t o  previously out1 ined 
c r i t e r i a ,  for each development location. Projected e lec t r ic  power 
developments assume that  a l l  potential s i t e s  will u t i l i ze  a binary 
cycle e l ec t r i c  generation facfl  i ty .  The minimum economical genera- 
t ion  u n i t  i s  assumed to  be 50 MW. Projected nonelectrical develop- 
ments are a measure of the local market potential which could be 
s a t i  sf ied by the proven, potenti a1 o r  inferred geothermal resources 
of the area. Estimated dates for energy-on-line are given for each 
s i t e  and based on the assumption tha t  current and future in te res t  will 
dil igently pursue exploration and commercialization. 
projections are presented by regional divisions which are compatible 
w i t h  Idaho State Planning Regions and Bureau of Land Management 
Districts.  Five geothermal development regions have been designated 
by this report: North Idaho, Western Idaho, South Central Idaho, 
Southeast Idaho, and Northeast Idaho. 
regarding the commercialization projections are presented i n  
regional appendixes of this report. 

Individual site 

Detailed s i t e  specific data 

w 



Geothermal Development Region I 

. Northern Idaho 
L j  

Finure 4 
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Ld 
GEOTHERMAL DEVEL 

r thern  Idaho encompasses a l l  o f  the 
counties nor th  o f  the southern boundary o f  ‘Idaho. unty. This large 
region encompasses about one-third o f  the s ta te ’s  and mass. Most o f  
the known geothermal occurrences i n t h i s  region a located i n  remote 
mountainous areas. The major i t y  o f  the known thermal springs are 
located w i t h i n  the Selway-Bitteroot Wilderness Area, which. r e s t r i c t s  
motorized t r a f f i c .  The thermal areas o f  t h i s  region are iso la ted  by 
rough mountainous t e r r a i n  and the p o l i t i c a l  and economic outlook i s  
unfavorable f o r  any. development. 

de vel opmen t po ten ti a1 
Burgdorf Hot Springs. 
area i n  North Idaho s 
Riggins Hot Springs i s  located near a po ten t ia l  market area. 
Hot Springs i s  located 12 ki lometers east o f  €he town f Riggins. 
Development o f  geothermal resources f o r  -use i n  i s  community i s  
un l ike ly .  
expected t o  expand. I n  general, no major geothermal development 
a c t i v i t y  i s  forecasted f o r  Northern Idaho. 

Two geothermal areas, ou ts id  f the Wilderness Area, have l i m i t e d  
The two areas are Riggins Hot Springs and 
he Riggins area i s  the only  known geothermal 
i a l l y  located near a po ten t ia l  market area. 

. 
R i  ggi ns 

Burgdorf i s  an iso la ted  seasonal res t which i s  not  
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IDAHO GEOTHERMAL DEVELOPMENT REGION I 1  
WESTERN IDAHO h3 

The Western Idaho Geothermal Development Region has an estimated 
1978 populat ion o f  300,000. This represents about 35 percent o f  . 
IdahoLs estimated 1978 t o t a l  population o f  857,000. Approximately 75 
percent o f  the populat ion w i t h i n  t h i s  region resides i n  Ada and Canyon 
Counties. Ada County has an estimated 1978 populat ion o f  150,000 o r  50 
percent o f  the populat ion w i t h i n  the region. Canyon County, the second 
most populated county i n  the region has an estimated 1978 populat ion of 
75,000, accounting f o r  25 percent o f  the regional population. These 
two counties are the primary growth co r r i do r  i n  the Western Idaho 
Geothermal Development Region. Payette, Gem and Elmore Counties 
account f o r  an addi t ional  15 percent o f  the region's population. The 
remaining ten percent o f  the region's populat ion i s  scattered through- 
ou t  the remaining s i x  counties. Adams, Boise, Gem, Owyhee, Valley, 
and Washington Counties are remote mountainous counties w i th  i so la ted  
small communi t i e s  and small populations. The most populated counties 
are those found i n  the Western Snake River Plain. 

The region i s  experiencing a 20 percent increase i n  populat ion 
per year as compared t o  a 15 percent increase f o r  the state. The 
region should reach a populat ion i n  excess o f  500,000 people by the 
year 2000. The growth co r r i do r  o f  Ada and Canyon Counties w i l l  
account f o r  75'percent o f  t h i s  growth. 

i za t i on ,  as p a r t  o f  the regional growth i n  Western Idaho, two sub- 
regions have been designated. 

counties o f  Adams, Boise, Val ley and parts o f  Washington County. 
These areas have s i m i l a r  demographic and geologic conditions. 

The Western Snake River P1 
area o f  Washington' County, Gem, 
Counties, These counties have s i m i l a  

ng demographic condit ions . 
Western Intermountain Sub-Region: 

based on timber and recreation. 
i so la ted  communities w i t h  the towns o f  the region centered aro'und 
e i t h e r  a lumber m i l l  o r  a recreat ion area. No s ing le l oca t i on  has a 
populat ion exceeding 2000 people and the t y p i c  1 community has a 
populat ion o f  a few hundred. Major indust r ies h ich need large 
amounts o f  hot  water are not located i n  t h i s  region. 

Idaho are general ly i so la ted  springs. 

To discuss the po ten t i a l  r o l e  o f  geothermal resource comnercial- 

The Western Intermountain Su egion includes the northern 

The economy o f  the intermountain region o f  western Idaho i s  
The region i s  demarcated by small 

Geothermal resources o f  the intermountain region o f  western 
Locati.ons w i th  commercializa- 

3 



t i o n  po ten t i a l  are l i s t e d  i n  Table 1. 

TABLE I * 
Western Intermountain Subregion 

Projected Geothermal Development 

Boise County: Resou 

/50 x 109 BTU/year by 1985 

Val ley County: Resource i s  assumed t o  be adequate and c lass i f i ed  as 
po ten t i  a1 

Vulcan KGRA 

City of Cascade 
E l e c t r i c a l  Generation Capaci ty/50 MW by 1990 

Resident ia l  & Comercial  Space heating/400 x l o 9  BTU/year . 

by 1985 

* Note de ta i led  s i t e  spec i f i c  data i s  present f o r  each s i t e  i n  
Appendix C. 

WESTERN SNAKE RIVER PLAIN SUBREGION : 

The economy o f  the Western Snake River P la in  i s  based on agr i -  
cul ture.  
base o f  the reg ion f o r  i t  i s  the reg iona1”ac t i v i t y  t h a t  leads and 
determines the overa l l  regional  development. Other a c t i v i t i e s  o f  the 
region inc lud ing  comnerce, are consequent t o  the ove ra l l  growth i n  
agr i - indust ry .  
establishment o f  fac to r ies  i s  a r e s u l t  o f  the expansion i n  the basic 
ag r i cu l tu re  economy o f  the area. 

could he lp f a c i l i t a t e  fu tu re  growth i n  both the ag r i cu l tu ra l  and urban 
economic spheres. 
a l l y  f o r  space heating. 
p r i m a r i l y  be i n  the food processing industry.  
i z a t i o n  po ten t i a l  are l i s t e d  by County i n  Table 2. 

Outside o f  the Boise urban area, ag r i cu l tu re  i s  the economic 

The development o f  nonbasic a c t i v i t i e s  such as 
. 

Geothermal resource development i n  the Western Snake River P1 a i  n 

Urban use o f  geothermal resources- w i l l  be p r inc ip -  

S i tes with commercial- 
I ndus t r i a l  use of geothermal resources w i l l  
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WESTERN SNAKE RIVER PLAIN SUBRE I O N  L1 
PROJECTED GEOTH 

Ada County: A l l  projected geothe 
for d i s t r i c t  geothe 
resource i s  proven. 

Ke l l y  Springs - Barber Area: 
ndus t r i  a1 / 13 x 1 OggBTU/year 
ommercial/ 2.5 x 10 BTU/year 

Residential/  198.0 x lo9 BTU/year 
Schools/ 11.6 x Ig9 BTU/year 
TOTAL/ 247.6 x 10 BTU/year a l l  by 2000 

Comnercial (State) / 225 x lo9 BTU/year 

Res i'den ti a1 / 582.4 x .lo9 BTU/year by 1 982 

Publ ic  bu i ld ings/  101 

Peni tent iary  Grounds 

Warm Springs Water D i s t r i c t  

Boise Barracks 

Capital  Mal l  ' 

Camels Back Park. 

Boise Central Business D i s t r i c t  

c l a s s i f i e d  as inferred. 

w 
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b 3 -  TABLE 2 * (Cont 'd . )  

Gem County: Assuming adequate reso proven. Resource is 
classified as potential. 

e Hot Springs 
Electrical Gene 

Payette County: Assuming adequate esource i s  proven and assuming 
50% conversion of present food processing faci l  i- 
t ies by the year 2000. Resource is classified as 
i nferred 

Payette County 

Assuming new processing faci i t ies by the year 2020. 
Industrial/ 150 x 109 BTUIyear 

Industrial/ 250 x 10 BTU/year 4 

Owyhee County: Assuming adequate h i g h  temperature resources are 
proven by current lease holders du r ing  the primary 
term of their leases. Resource i s  classified as 
potential. 

Bruneau KGRA 

Castle Creek KGRA 

Electrical Generation Capacity/ 50 MW by 1990 
Industrial/ 250 x 109 BTU/year by 1990 

Electrical Generation Capacity/ 50 MW by 1990 
Industrial 150 x 109 BTU/year by 1985 

Givens Hot Springs 
Space heating/50 x 109 BTU/year by 1985 

Washington County: Assuming h i g h  temperature resources are proven 
by current lease holders . w i t h i n  the primary 
term of t he i r  lease. 
potenti a1 . Resource i s  c lassi f ied as 

Crane Creek KGRA 
Electrical Generation Capaci ty/50 Mw by 1985 

Total field/100 MW by 1990 
Weiser Hot Springs 

Electrical Generatio 4 Capacity/ 50 MW by 1990 
Industrial  /250 x 10 BTU/year by 1985 
Residential Space heating/ 100 x 109 BTU/year by 1985 

*Notei Detailed s i te  specific data is presented for each s i te  i n  Appendix C. 
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IDAHO GEOTHERMAL DEVELOPMENT REGION I I I 
SOUTH CENTRAL IDAHO 

Blaine, Camas, Cassia, Gooding,, Jerome, Lincoln , Minidoka and Twin 
Fal ls .  This area coincides w i th  Idaho State Planning Region I V  and 
the Bureau o f  Land Management South Central Region. The area i s  
economically dependent on agr icu l tu re  and food processing. Recent 
trends i n  the  area ind ica te  t h a t  populat ion i s  growing a t  a rap id  
rate,  w i t h  migrat ion patterns s h i f t i n g  t o  a substant ia l  net  i n -  migra- 
t ion .  Although the region i s  somewhat i so la ted  from other populat ion 
centers by long t rave l  distances and expansive deserts, excel lent  r a i l  
and i n t e r s t a t e  freeway connections provide t ranspor tat ion f o r  
export ing and import ing products. 

u 
The So encompasses e i g h t  counties: 

’ 

The ag r i cu l tu ra l  counties o f  t h i s  region are economically i n t e r -  
re lated. ‘Population and indust ry  are concentrated i n  two locat ions:  
Twin Fal ls ,  and the Burley-Rupert areas w i th  the p r inc ipa l  indus t r ies  
o f  the region being food processing plants. The major t ranspor tat ion 
corr idors o f  the s ta te  cross through t h i s  area. Railroads, freeways, 
powerlines, o i l  p ipe l ines and gas p ipe l ines a l l  converge i n  the Twin 
F a l l s  and Burley areas. Adequate t ranspor tat ion services, and expan- 
d ing ag r i cu l tu re  and food processing have made the Twin Fa l l s  and 
Burley-Rupert areas the main growth cor r idor  o f  South Central Idaho 
Region. 

I n  general the South Central Idaho Region can be considered 
r u r a l .  
mi le.  The t o t a l  .population o f  the region i s  approximately 105,000 
w i t h  approximately 50 percent of the t o t a l  l i v i n g  i n  the City o f  Twin 
F a l l s  and 15 percent o f  the pwpulation l i v i n g  i n  the Burley-Rupert 
area. The remaining 35 percent o f  the region‘s populat ion i s  scat- 
tered throughout the ag r i cu l tu ra l  areas. 

The populat ion densi ty o f  the region i s  9 persons per square 

There are 129 manufacturing un i t s  i n  the South Central Idaho 
Plain. The major i t y  o f  these un i t s  (33 percent) are i n  the food and 
kindred products c lass i f i ca t ion .  These f a c i l i t i e s  are the major 
i n d u s t r i a l  consumers o f  energy and the p r inc ipa l  indust r ies o f  the 
region. 

Regional t rade areas and areas o f  highest populat ion densi ty 
coincide w i t h  the loca t ion  o f  the major food processing f a c q l i t i e s .  
The greatest  po ten t ia l  market f o r  d i r e c t  heat u t i 1  i z a t i o n  o f  geothermal 
resources i n  the South Central Idaho Region i s  i n  the food processing 
f a c i l i t i e s .  The region also shows the best promise f o r  an e a r l y  n- 
s t r a t i o n  of e l e c t r i c  power generation w i t h  geothermal energy from 
f a c i l i t i e s  cur ren t ly  being constructed a t  the Raf t  River KGRA. 
Resident ia l  and comnercial space heating i s  a lso possible w i th  p ro j -  
ects cu r ren t l y  underway i n  Twin Fa l l s  and the Hailey-Sun Valley area. I 

Four areas were examined i n  the South Central region: The Raf t  I 
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bi River KGRA, the City o f  Twin Falls an 
Sun Val ley area and the Camas P r a i r i e  area. 
commercialization potent ia l  are  l i s t e d  by county i n  Table 3 . .  

a ,  the Hailey- 
S i tes  wi th  projected 



SOUTH CENTRAL I D  JECTED GEOTHERMAL 
DEVELOPMENT 

1 

Cassia County: Resource i s  proven 

Raf t  River KGRA 
E l e c t r i c a l  Generation Capacity/ 5 MW by 1982 

/50 MW by 1985 
Tota l  f ie ld/ lOOW by 2020 

I n d u s t r i a l /  250 x l o 9  BTU/ year by 1990 

Twin F a l l s  County: 

College o f  Southern Idaho: Resource i s  c l a s s i f i e d  as po ten t ia l .  
Space heating/ 25 x 109 BTU/year by 1982 
Assuming h igh temperature resources are proven and assuming 
50% conversion o f  present food processing f a c i l i t i e s .  
Resource i s  c l a s s i f i e d  as in fer red.  

I n d u s t r i a l /  670 x l o 9  BTU/ year by 1990 

I n d u s t r i a l /  160 x l o 9  BTU/ year by 1990 

Resource i s  c l a s s i f i e d  as in fer red.  

E l e c t r i c a l  Generation Capacity/ 50 MW by 2020 

City o f  Twin F a l l s  

City o f  Buhl 

Camas County: 

Magic Hot Springs: Assuming a quate resource i s  proven. 

B la ine County: Resource i s  c l a s s i f i e d  as po ten t i a l  

Space heating/ 25 x 109 BTU/year by 1990 

Space heat ingl50 x l o 9  BTU/year by 1990 

* Note: Deta i led  s i t e  s p e c i f i c  data i s  presented f o r  each s i t e  i n  

Hai 1 ey 

Ketchum-Sun Val 1 ey 
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IDAHO GEOTHERMAL DEVELOPMENT REGION I V  
SOUTHEAST IDAHO W 

region encompasses seven counties : Bannock, 
ou, Frankl in, Oneida, and Power. This 
ho State Planning Region V and the Bureau o f  
and. Idaho Fa l l s  D is t r i c t s ,  Power, Bannock 

.and Oneida Counties are i n  the Idaho Fa l l s  BLM D i s t r i c t .  The major 
surface regulatory agency i n  t h i s  region i s  the Caribou National Forest. 

The region i s  sparsely se t t l ed  and populat ion i s  l a r g e l y  con- 
centrated i n  a few areas; American Fa 
Preston, and Montpelier. Agr icu l ture he dominant industry,  includes 
dry  and i r r i g a t i o n  farming and. 1 ivestock grazing. Potatoes, a1 fa1 fa, 
wheat and bar ley are the p r inc ipa l  crops. An establ ished phosphate 
mining and processing indust ry  i s  the s i g n i f i c a n t  i n d u s t r i a l  develop- 
ment o f  the region. Major phosphate processing p lants  are located i n  
Pocatel lo and Soda Springs. The region a lso supports several food 
processing plants. 

-Pocatello, Soda Springs, 

A reasonably adequate t ranspor tat ion network connects the pop- 
u l a t i o n  centers and secondary roads provide access t o  more remote 
areas. 
northern port ions of the region. Numerous s ta te  highways provide 
access between the smaller populat ion center. The Union P a c i f i c  
Railroad owns and operates almost a l l  the trackage i n  southeast Idaho. 
Two major routes ex is t ;  an east-west r a i l  route along the Snake River 
P la in  between Idaho Fal ls ,  Pocatello, and Boise; and a north-south 
r a i l  route between S a l t  Lake City, Preston, Soda Springs and Pocatello. 

A major petroleum p ipe l ine  supplies the Pocatel lo area and a 
major natura l  gas p ipe l i ne  supplies the Soda Springs and Pocatel lo 
areas. 

I n  general the region can be consi e ed r u r a l  - w i t h  a t o t a l  
populat ion estimated a t  123,200 people.!l! The major i t y  o f  t h i s  
populat ion resides i n  Pocatel lo and Soda Springs areas. A l l  o ther  
communities i n  the  region have populations o f  less than 2,500 people. 

There are nine major i n d u s t r i a l  energy consumers i n  South Central 
Idaho. These nine indus t r ies  can be broken i n t o  two groups: Those 
p lants  concerned w i t h  ore processing, and those p lants  concerned w i t h  
food processing. There are fou r  ore reduction p lants  o f  which three 
are phosphate p lants  and one i s  a Port land Cement plant.  These fou r  
p lants  are among the op s i x  energy consuming i n d u s t r i a l  p lants  i n  
Idaho. The combined o t a l  energy demand o f  these fou r  p l a  
12,000 x lo9 BTU/year. The major i t y  o f  t h i s  energy demand 
form o f  e l e c t r i c a l  power. There i s  l i t t l e  market f o r  d i r  
geothermal energy i n  these plants. The on ly  major cont r ibut ion 
geothermal energy could make t o  t h i s  energy demand i s  t o  provide 
addi t ional  e l e c t r i c a l  generation capacity. The phosphate mining and 
processing re la ted  loads t o t a l s  approximately 460 MW. 

I n te rs ta te  15, the major a r te r i a l ,  services the center and 

Idaho Power 



supplies roughly two-thirds of this load and Utah Power and Light 
provides one-thi rd. 

The five major food process.plants of Southeast Idaho are 
principally concerned w i t h  potato processing. The total  combi 
energy demand of these five plants is 2,640 x lo9 BTU/year. (4) These 
piants are  located in  the Snake River Pla in  area. These plants could 
u t i l i ze  large volumes of geothermal f l u i d s  directly.  

ities have potential for direct use of geothermal f lu ids  f o r  space 
heating. Communi ties which have space heating potential are: 
Pocatello, Chubbuck, Lava Hot Springs, Soda Springs, and Preston. 
Sites w i t h  commercialization projections are listed i n  Table 4, 

In addition t o  the potential industrial market, several comnun- 

\ 



TABLE 4 * 

/ 
AH0 REGIOIY GEOTHERMAL 
PMENT PROJECTIONS 

l a s s i f i e d  as i n f e r r e d  

uate resource i s  proven. 
E l e c t r i c a l  Generation Capacity/50 MW by 2020 

Space heating/.25 x 109 BTU/year by 1990 
Soda Springs 

i 

Bannock County: 

Chubbuck: Resource i s  c l a s s i f i e d  as po ten t i a l  

Lava Hot Springs: Resource i s  proven 

Resident ia l  Space h at ing/50 x l o 9  BTU/year 

Commercial Space heating/25 x l o 9  BTU/ year by 1985 

Indust r ia l /200 x 10 t3 BTU/year by 1990 

, 
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IDAHO GEOTHERMAL DEVELOPMENT REGION V 
NORTHEAST IDAHO 

The Northeast Idaho region encompasses n ine counties : Bonnevil le, 
Butte, Clark, Custer, Freemont, Jefferson, LemhS, Madison and Teton. 
The boundaries o f  t h i s  region coincide w i th  the boundaries o f  the Idaho 
F a l l s  and Salmon BLM D i s t r i c t s  and Idaho State. Planning Region V I .  

Bonnevi l le County. Smaller economic centers are Rexburg i n  Madison 
County and Salmon i n  Lemhi County. The p r inc ipa l  economic a c t i v i t i e s  
are centered i n  the Snake River P la in  near Idaho Fa l l s  and Rexburg. 
The t o t a l  populat ion o f  t h i s  nine county region i s  114,863. Approx- 
imately 86 percent o f  the populat ion l i v e s  i n  the Idaho Fa l l s -  
Rexburg growth corr idor .  The major employment sectors are government, 
agr icu l ture,  food processing and lumber. 
federal o f f i c e s  concerned w i t h  the National Reactor Testing Station. 
The Idaho Falls-Rexburg cor r idor  i s  the regional center f o r  ag r i cu l tu ra l  
a c t i v i t i e s .  S t .  Anthony and Salmon are centers f o r  logging and m i l l i n g  
operations. , 

the Is land Park-Yellowstone KGRAs, the Madison County area, and Lemhi 
County. 
County have moderate po ten t ia l  f o r  e l e c t r i c a l  power generation. The 
Madison County area has a large market f o r  d i r e c t  u t i l i z a t i o n  bu t  
undefined resources. The Is land Park area has very favorable geolo- 
g i ca l  condit ions which ind ica te  a geothermal resource, but  the area i s  
also considered t o  be environmentally and p o l i t i c a l l y  sensi t ive.  
w i t h  commercialization pro ject ions are l i s t e d  i n  Table 5. 

The major economic center for t h i s  reg i  i s  Idaho Fa l l s  i n  

Idaho Fa l l s  i s  a center f o r  

Three geothermal areas were examined i n  the Northeast Idaho Region: 

Known thermal areas located i n  the Is land Park KGRA and Lemhi 

S i tes 
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TABLE 5 * 
NORTHEAST IDAHO REGION GEOTHERMAL 

DEVELOPMENT PROJECTIONS 

Fremont County: Assuming adequate resources and minimum environmental 
problems, Resource i s  c l a s s i f i e d  as inferred. 

I s 1  and Park and' Ye1 lowstone KGRA's 
E l e c t r i c a l  Generation Capaci ty/50 MW by 1990 
Maximum f i e l d  development/500 MW by 2020 

Lemhi County: 

B ig  Creek Hot Springs: Resource i s  c l a s s i f i e d  as po ten t ia l .50  
MW by 2020 

Madison County: Assuming adequate resources are proven. 
Resource i s  c l a s s i f i e d  as inferred. 

Re xb u r g  
Space heating/500 x l o9  BTU/year by 1985 
Indus t r i  a1 /ZOO x 109 BTU/year by 1985 . .  

* Note: Detai led s i t e  spec i f i c  data i s  presented f o r  each s i t e  i n  
Appendix F. 
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LEASING AND DEVELOPMENT STATUS 
(1 978) 

A task o f  t h i s  study was t o  sess the curre 
thermal leasing and d elopment a c t i v i t y  i n  Idaho 
formation, records o f  eothermal leases on federa d s ta te  lands were 
obtained. In format io  regarding geothermal leasing on p r i va te  lands i s  

current leased on pub l i c  lands i n  Idaho. 

e l e c t r i c "  categories. The development status o f  the ten Known 
Geothermal Resource Areas (KGRAs) i s  b r i e f l y  sumnarized. i n  t h i s  section, 
whi le  d e t a i l  repor ts  on present and projected a c t i v i t i e s  are presented 
i n  the ind iv idua l  s i t e  reports tha t  are found i n  the appendixes. The 
fo l low ing  tables (6 t h r u  15) l i s t  the current informat ion regarding 
leasing a c t i v i t y  i n  Idaho on s ta te  and federal lands as o f  October 1978. 

ta tus of gee- 
0 obta in  t h i s  i n -  

the ind iv idua l  s i t e  reports, whenever such data was 
Leasing data presented i n  t h i s  sect ion i s  r e s t r i c t e d  t o  

Explorat ion a c t i v i t y  i s  summarized i n t o  " e l e c t r i c  and non- 

Explorat ion A c t i v i t y  (E lec t r i c )  : 

Union O i l  Company and Magma Power Combany have f i l e d  f o r  and received 
a d r i l l i n g  permit  from the Idaho Department o f  Water Resources t o  
deepen the 'Bost ic #1 wel l .  The wel l  i s  located on p r i va te  lease 
holdings near the Mountain Home KGRA. 

Weiser, Idaho, one i n  the Grand View area o r  Owyhee County, Idaho 
near the Castle Creek KGRA. 
The "Christenson A" #1 wel l  was d r i l l e d  t o  2,439 meters (8,001 ft.) 
a t  a loca t ion  3.2 ki lometers (w mi les) south o f  Crane Creek KGRA 
i n  Washington County on p r i va te  leases. 
The "Lawrence D" #1 wel l  was d r i l l e d  t o  2,846 meters (9,340 ft.) 
a t  a loca t ion  w i t h i n  the Castle Cre 
adjacent t o  a federal  lease t h a t  Ph 
1975. 

Sun O i l  Company i s  d r i l l i n g  an exp lo ra t i  

P h i l l i p s  Petroleum has completed two deep explorat ion wells, on i n  

f O i l  i s  conducting heat f low s tud i  

epartment o f  Energy i s  d r i  11 i n g  
KGRA. The Idaho National Enginee 
#4 we l l  t o  865 meters (2,840 ft.) 

as an i n j e c t i o n  wel l .  
ss ib le  production wel l .  

ExpZoration A c t i v i t y  (Nonelectr ic) : 

Two wel ls  were d r i l l e d  by the Department o f  Energy t o  350 meters 
(1,148 ft.) i n  t 

The College o f  Southe 
an explorat ion we l l  on campus. 

Fort Boise area o f  Boise, Idaho. 

Idaho i n  Twin Fal ls,  Idaho i s  cur ren t ly  d r i l l i n g  
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TABLE 6 

I DAH0 

Known Geothermal Resource Areas. (KGRAs) 
As C lass i f i ed  by the U.S. Geological. Survey 

KGRA NO. OF ACRES 

1. Bruneau 
2. Castle Creek 
3. Conda 
4. Crane Creek 
5. I s land  Park 
6. Mountain Home 
7. Raf t  River 
8. Vulcan 
9. Vel 1 owstone 

5,120 
79 , 722 
2,566 
4,342 

28,539 
9,520 

30,209 
3,836 

14,164 

178,018 
. .  

TABLE 7 

TOTAL ACREAGES OF GEOTHERMAL.RESOURCE LEASES 
IN THE STATE OF IDAHO 

(October 1978) 

Federal Leases : 

Total Acreages o f  Competitive Leases i n  KGRAs: 

Total  Acreages o f  Noncompetitive Leases 
A l l  BLM 

BLM: 277,737.07 
Forest Service: 2,560 

State Leases: ' 

Total  Acreages o f  State Leases: 

41,887 

280 , 297.07 

59 , 504 

Total  o f  A l l  Acreages State and Federal 
Leased for  Geothermal Resources : 381,688. 



TABLE 8 

KNOWN GEOTHERMAL RESOURCE AREAS 
ACREAGES , AND LESSEES 

October 1, 1978 

KGRA ACREAGE LESSEES 

Conda 2,566 None 
Yellowstone :14 , 1 64 None 
Vu1 can 3,836 None 
Is land Park 28,539 None 
Crane Creek 4,342 Supron Energy Corp (1,380) 
Castle Creek 79,722 Dow Chemical Co., (2,080) 

u 

Geothermal Resources In te rna t iona l  
Inc., (2,353); 
Occidental Geothermal Inc. 
(16,412) ; 
P h i l l i p s  Petroleum Co. (5,025) ; 
R.A. Pomeroy (2,492); 
L. J. Spangler (2,560). 
Total  : 30,922 

Energy Inc. (5,102) 

Cooperative (1,883) 

Bruneau 5,120 Occidental Geothermal Inc. (2,600) 
9,520 Union O i l  o f  C a l i f ,  and Magma 

30,209 Raft  River Rural E l e c t r i c a l  



COUNTY NAME 

81 aine 

Bonnevi 11 e 

Camas 

Cassi a 

C1 ark 

E l  more 

Lincoln 

Owyhee 

Washington 

TABLE 9 

LEASING I N  

. (October 1978) 
NON -COMPETITIVE GEOTHERMAL LEASE AREAS 

TOTAL ACREAGE (FEDERAL) ' COMMENTS 

.6,546 

2,560 

9 , 724 

22,986 

1,246 

28,525 

34,526 

152,838 

18,768 

42 

Leases are concentrated near the 
Craters o f  the Moon National 
Monument and held by the Hunt 
family. 
Leases are i n  the Palisades area, 
and held by P a c i f i c  Energy Corp. 
Leases are concentrated near the  
Camas Pra i r le ,  he ld by Hunt 
family. 
Leases are concentrated near the 
R a f t  River KGRA, the major lease 
hol der i s  SUNCO Energy Develop- 
ment Company. 
Leases are near the Is land Park 
KGRA and he ld  by E.J. Wilson. 
Leases are concentrated near the 
Mountain Home KGRA and he ld  by 
Magma Energy Inc. and Union O i l .  
Leases are located i n  the center 
of the Snake River P la in  and he ld  
by the Hunt Family. 
Leases are concentrated around the 
Castle Creek and Bruneau KGRAs. 
Major lease holders are: Amax 
Exploration, Inc. ; A t l a n t i c  
R ich f i e ld  Co.; Dow Chemical Co.; 
Earth Power Corp.; Idaho - 
Geothermal Co. ; Geral d Loucks ; 
Oxy Petroleum; Occidental __. 
Geothermal INC. ; P h i l l i p s  
Petroleum Co. ; Russell Pomeroy; 
Robert Snlith; Snake River 
Geothermal Co. , Thermal Resources 
Inc. ; United States Geothermal 
Corp. 
Leases are concentrated near the 
Crane Creek KGRA and Weiser Hot 
Springs and held by P h i l l i p s  
Petroleum Co. ; SUPRON Energy Corp. ; 
Union O i l  Co. 

b 

. .  1 .  
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TABLE 10 

NONCOMPETITIVE GEOTHERMAL LEASING 
SUMMARY STATUS REPORT, IDAHO 

October 1, 1978 

'bd 

APPLICATIONS 
AWAITING (1) 

FILED ACTION - BLM - SUBTOTAL WITHDRAWN REJECTED - BLM - FS REFUSED 

581 302 883 21 3 166 130 -.205 26 
BLM & FS 16 BLM'&'FS 16 

3w m 
ACRES 

LEASES 

- BLM - FS SUBTOTAL - BLM - FS SUBTOTAL 

142 1 143 277,737.07 

- ISSUED 

2,560.00 
280,297.07 

(1 1 1 i ca t i ons  awai t ing ac t ion  f o r  the fo l low ing  reasons: 

3 Awaiting KGRA repor t  from USGS 
99 Pending preparat ion of EAR (BLM only)  

211 Awaiting comment o f  other  agencies 
10 tease forwarded f o r  s ignature 
28 Processing (Adjudicat ion) - BLM 
1 On ap?eal 



Lid TABLE 11 

STATE OF IDAHO GEOTHERMAL LEASES . 
TOTAL ACREAGE PER COUNTY LEASED 

Owhyee County 19,137 acres 

Fremon t County 12,794 acres 

, Elmore County 
Washington County 

Cassi a County 

C7ark County 
Bonnevi 1 l e  County 
Camas County 
Ada County 
Madison County 
Bannock County 
Fran k l  i n County 
Total  State Lands 

Leased : 

8,640 acres 
5,089 acres 

4,520 acres 

2,553 acres 
2,489 acres 
1,578 acres 
1,562 acres 

666 acres 
240 acres 
200 acres 

59,504 acres 

Most o f  these leases are he ld  by 
Occidental Geothermal Inc. 
Leases he ld  by Occidental 
Geothermal Inc. and Warren D. 
Barre l  1 s . 
Leases he ld  by Gu l f  O i l  Corp. 
Leases he ld  by P h i l l i p s  
Petroleum Company 
Leases he ld  by Raf t  River Rural 
E l e c t r i c a l  Coop. and Sun O i l  Co. 
Leases held by R.L. Bul lock 
Leases he ld  by Chevron U.S.A. Inc. 
Leases he ld  by R.L. Bullock. 
Leases he ld  by Joe Kanta 
Leases he ld  by Chevron U.S.A. Inc. 
Leases held by Sun O i l  Company 
Leases he ld  by Chevron U.S.A. Inc. 

D r i l l i n g  requests have been f i l e d  
fo r  3,021 acres, a l l  o f  which are 
i n  Fremont County. 

br 

44 



TABLE 12 

IDAHO SHARE MINERAL LEASING COLLECTIONS BY COMMODITY 
October 1, 1977 to March 31, .1978 

Ld 
OIL and 

GAS' PHOSPHATE GEOTHERMAL OTHER TOTAL 

Ada 119.54 64.37 183.91 
Bannock 2523.55 75.00 2598.55 
Bear Lake 971 43.79 105.75 97249.54 
B i  ngham 28979.75 1008.00 29987.75 
B1 a i  ne e 4197.00 41 97.00 
Boise 37.25 37.25 
Bonneville 73369.38 1 280.00 74649.38 
Butte 261 45.25 261 45.25 
Camas 3930.00 3930.00 
Canyon 123.05 64.37 187.42 
Caribou 56786.29 364689.28 41 0.50 421 886.07 
Cassia 2840.55 9068.70 392.63 12301.88 
C1 ark 1 10395 ,OO 736.50 111131.50 
Custer 340.00 340.00 
Elmore 9287.29 181 15.65 201 .88 27604.82 
Fran kl i n  42260.00 42260.00 
Fremon t 56740.50 56340.50 
Gem 981 1 .80 89.37 9901 .17 
Gaodi ng 486.50 486.50 
Jefferson 50744.75 50744.75 
Kootenai (650.50) (650.50) 
Lemhi 79964.75 79964.75 
Lincoln 2564.50 1 7267.50 19832.00 

12513.75 . 630.50 Madison 1 25 1 3.75 
Mini doka 630.50 
Oneida 12652.25 64.38 12716.63 
Owyhee 663.25 33547.25 

64.37 2828.16 
245.80 

12048.00 
64.37 83.92 

4356.75 

86742.85 1597.00 1 

bp, 
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TABLE 13 

IDAHO COUNTIES SHARE. OF MINERAL LEASING MONIES 

Counties' 10% share o f  Mineral Leasing Monies as per Section 57-1306, 
Idaho Code,' for  the payment due the State o f  Idaho u&r the provisions 
o f  Section 35 o f  the Mineral Leasing Act of 2-25-20, as the State's 
50% share o f  bonuses, roya l t i es  and renta ls  received during the per iod 
o f  October 1 , 1977 through March 31 , 1978." 

COUNTY 

Ada 
Bannock 
Bear Lake 
Bingham 
B1 a i  ne 
Boise 
Bonnevi 
Butte 
Camas 
Canyon 
Caribou 
Cassi a 
C1 ark 
Cus t e r  
Elmore 

l e  

Fran kl i n 
Fremont 
Gem 
Gooding 
Jefferson 
Koo ten a i  
Lemh i 
Lincoln 
Madison 
Minidoka 
Oneida 
Owyhee 
Payette 

' Power 
Teton 
Twin F a l l s  
Washington 

TOTALS 

TOTAL AMOUNT COLLECTED 
BY U.S. GOVERNMENT . 

367.84 
5,197.10 

$ 

194,499.08 
59,975.50 
8,394.00 

74.50 
149,298.74 
52,290.50 
7,860.00 

374.84 
843 , 772.1 2 
24,603.78 

220,932.00 
680.00 

55,209.64 
84,520.00 

113,481 .OO 
1 9,802.34 

973.00 
101,489.50 

30.00 
159,929.50 
39,664.00 
25,027.50 

1,261 .OO 
25,433.24 
67,094.50 
5,656.34 

491.58 
24,096.00 

167.86 
8 $71 3.50 

$2,301,360.50 

46 

AMOUNT PAID 

18.39 
259.85 

$ 

9 , 724.95 
2,724.95 

419.70 
3.73 

7,464.94 . 
2,614.52 

393.00 
18.74 

42,188.60 
1,230.19 

11,046.60 
34.00 

2,760.48 
4,226.00 
5,674.05 

990.12 
48.65 

5,074.48 
1.50 

7,996.48 
1,983.20 
1,251 .38 

63.05 
1,271.66 
3,354.72 

282.82 
24.58 

1,204.80 
8.39 

435.68 

$115,068.03 

*MARJORIE RUTH MOON 
S t a t e  Treasurer 



TABLE 14 

Lessee: Amax Exploration, Inc. 
4704 Harlow Street  , 
Denver, Colorado 80212 

Lease No, Date Issued Acreage County 

I - 13321 2,560.00 Owyhee 
I - 13323 7-1 -78 2,558.56 Owyhee 
I - 13324 7- 1-78 2,382.59 Owyhee 

Total 7,501.15 

Lessee : Amour, L. H .3. 
135 South LaSalle S t . ,  Room 1940, 
Chicago, I l l .  60603 

Lease No. DatesIssued Acreage County 

1-763 1,480 Cassia 
Lessee: Atlantic Ric 

P.O. Box 2819, 
Dall as , Texas, 75221 

Lease No. Date Issued . Acreage County 

I -'8993 2,272.39 Owyhee 
I - 8994 2,387.21 

2,560.00 I - 8995 II 

I - 8996 
I - 8997 II 

I - 8998 11 

I - 12689 
I - 12690 
I - 12691 
I - 13032 

I1 II 

11 

II 

II 

Total 5,721.25 



TABLE 14 (cont.) , 

Lessee : Don Chemical Company 
P.O. Box 1398, 
P i  ttsburg, Ca. 94565 

Lease No. Date Issued 
. .  . .  . 

8-1 -75 Owyhee 
II 

I1 

I1 

I - 8339 
I - 8341 
I - 8344 
I - 8346 
I - 8348 

I1 

I 1  

II 

II 

I 1  

635.24 
640.00 

I1 1,640.00 
I - 10084 3-1 -76 (Comp. 1 2,080.00 

Lessee: Earth Power Corporation 
P.O. Box 1566 
Tulsa, Ok. 74101 

Lease No. Date Issued Acreage 

I - 7688 
I 9.7670 
I - 10074 
I - 7992 
I - 7994 
I - 7995 
I - 8780 
I - 8049 
I - 8045 
I - 8046 
I - 12995 
I - 12996 
I - 8047 

11 -1 -.75 
11-1-75 
12-1 -76 
6-1 -77 

II 

II 

II 

11 -1 -75 
8-1 -75 
8-1 -75 
8-1 -77 
8-1 -77 
8-1 -75 

2,476.76 
2,440.94 

920.00 
640.00 
640.00 
656.72 

1,294.46 
1,280 .OO 

654 08 
1,526.32 
1,920.00 
2,543.72 
2,500.84 

Total 19,493.84 

Lessee: Geothermal Resources International Inc. 
4676 Admi ral  t y  .Way , 
Marina Del Rey, Ca. 90291 

Lease No. Date Issued Acreage 

I - 10082 12-1 -75 2,353.15 

Lessee: Caroline L.. H u n t  
1401 E l m  Street ,  
Dallas , Texas 75202 

Lease No. Date Issued 

I - 9869 3-1 -78 
I - 9870 3-1 -78 

Total 

48 

County 

Owyhee 
II 

II 

I1 

It 

II 

I1  

I1  

II 

I 1  

II 

I1  

II 

County 

Owyhee 

Acreage County 

2,560.00 Lincoln 
2,525.95 
5,085.95 

I 1  



W 
TABLE 14 (Cont.) 

Lessee: Caroline Hunt Trust  Estate 
2500 F i r s t  Maional Bank Bui 
Dallas, Texas 75202 

Lease No. Date Issued 

I - 12325 
I - 1.2336. 

3-1,-78 
11 

I - 12327 11 

I - 9872 11 

I - 9873 11 

I - 9875 11 

lding, 

Acreage 

240.00 
320.00 
560.00 

2,219.15 
2,096.88 
1,480.00 

County 

Camas 
L incoln 
Blaine 
Camas 
L incoln 
B1 a i  ne 

Lessee: Hassie Hunt, Inc. 
2500 F i r s t  Naional Bank Building, 
Dal las  , Texas 75202 

Lease No. Date Issued County 

3-1 -78 2,374.44 B1 aine I 2,200 * 00 Camas 
I - 9815 
I - 9816 
I - 9817 I 1  

2,352.05 L incoln 
I 

Lessee: Lamar Hunt 
2500 F i r s t  National Bank Bu i ld ing  
Dallas, Texas 75202 

Lease No. Date Issued Acreage County 



TABLE 14 (Cont.) 

Lessee: Nelson B. H u n t  
1401 E l m  Street, 
Dallas, Texas 75202 

Lease No. Date Issued 

I - 9861 3-1 -78 
I - 9862 II 

Total 

Lessee: Norma K. (Knokel) Hunt  
1401 E l m  Street ,  
Dallas, Texas 75202 

Lease No. Date Issued 

I - 9823 3-1 -78 
I - 12025 II 

Total 

Lessee: Idaho Geothermal Co. 
39 Broadway 
New York, N.Y.  10006 

Lease No. Date Issued 

I - 7629 
I - 7793 
I - 7846 
1 - 9886 
I - 9887 
I - 7665 
I - 8044 
I - 7674 
I - 7696 
I - 10073 
I - 10075 

8-1 -75 
8-1 -75 

11-1 -75 
1-1 -77 
1-1 -77 
8-1 -75 
6-1 -76 

11 -1 -75 
11 -1 -75 
12-1 -76 
12-1 -76 

Total 

Lessee: Gerald G. Loucks 
925 Kohl Street, 
Denver, Co. 80020 

Lease No. 
I - 8026 

Date Issued 
7-1 -75 . . _ _  

I - 8027 
I - 8028 
I - 8029 
I - 8030 
I - 8983 

II 

11 

II 

I 1  

II 

Acre age 

2,343.16 
2,481.15 
4,824.31 

Acreage 

2,536.18 
2,505.40 
4,800.00 

- Acreage 

1,200.00 
2,560.00 
2,558.70 
1,638.88 
1,239.06 
1,920.00 
1,158.37 
2,082.44 

640.00 
2,199.52 
2,399.80 

19,596.77 

Acreage 
1,040.00 
2,556.56 
2,524.32 

640.00 
1,760.84 
1,940.19 

50 

County 

Lincoln 
II 

County 

Lincoln 
Camas 

Coun t l  

Owyhee 
I 1  

II 

II 

II 

I t  

II 

11 

II 

I t  

II 

County 
Owyhee 

11 



TABLE 14 (Cont.)  . 

Lessee: Gerald G. Loucks, Cont. 

Lease No. County 

7-1 -75 2,048.82 Owyhee 
II 1.,400.00 

8-1 -75 2,560.00 
1,296.28 

Total 20,127.01 

I - 8984 
I - 8989 I 

I - 8990 
I - 8991 

I t  

II 

II II 

Lessee: Jerome P. McHugh 
600 South Cherry Street, Suite 1225, 
Denver, Co. 80222 

Lease No. Date Issued Acreage County 

I - 8034 5-1 -76 1,320.00 Elmore 

Lessee: Magma Energy Inc. 
631 So. Witmer S t F e t ,  
Los Angeles, Ca. 90017 O i l  Company) 

(50% interest. held by Union 

Lease No. Date Issued Acreage County 

Elmore I - 7757 5-1 -76 - 680.00 
I - 7614 6-1-76 . 880.00 

6-1 -76 1,222.38 
883.61 

- I - 7834 
I - 7733 
I - 7727 8-1 -75 1,467.98 
I - 14208 8-1 -78 2,538.48 
I - 14209 8-1 -7% 2,559.42 

2,229.06 
2,360.00 
2,258.67 

I - 14214 2,463.82 

Lessee: Oxy Petroleu ental Geothermal , Inc. 

It  

11 ,- 

II - * I t  

0 

11 

II 

II 

II 

11 

11 

II 

8-1 -78 2,560.00 , I - 14210 
I - 14211 . 
I - 14212 

. ITL 14213 

5000 Stockdale Highway Note: 25% interest '  
Bakersfield, Ca. 93309 uisiana Land 81 Exploration Co. 

Lease No. 

I - 9545 
I - 9546 
I - 10080 
I - 10081 
I - 10083 



TABLE 14 (Cont.) 

Lessee : Paci f i  c Energy Corp. bi 
One Maritime Plaza, Suite 1260 
San Francisco, Ca. 94111 

Lease No. Date Issued County Acreage 

I - 7620 1-1 -76 2,560.00 Bonnevi 1 1 e 
Forest Service Lease 

Lessee : P h i  11 ips Petroleum Company 
Geothermal Operations 
P.O. Box 239, 
Sa l t  Lake City, Utah 84110 

Lease No. Date Issued 

I - 10085 
I - 10086 
I - 13443 
I - 7792 
I - 7589 
I - 7625 
I - 7717 
I - 7762 
I - 7805 
I - 9989 
I - 9990 

1-1 -76 (Comp) 
1-1 -76 (Comp) 
6-1 -78 
7-1 -78 
7-1 -78 

II 

II 

II 

11 

II 

II 

Lessee: Russell A. Pomeroy 
5449 South Jasmine Street ,  
Englewood, Co. 80110 

Lease No. Date Issued 

I - 8019 11 -1 -75 
I - 8020 11 -1 -75 
I - 8022 7-1 -75 
I - 8023 7-1 -75 
I - 10079 1-1 -76 (Comp) 

Acreage County 

2,480.00 Owyhee 
2,455.26 
1,920.00 
1,600.68 Cassia 
2,104.10 Washington 
2,480.00 
1,976.97 

880.00 
1,040.00 
1,160.88 
2 ,T 78.66 

II 

II 

I 1  

II 

11 

II 

II 

II 

Acreage County 

2,558.04 Owyhee 
2,558.52 
1,283.63 
2,480.00 
2,492.00 

II 

II 

II 

I 1  

Lessee: Raft River Rural Electrical Coop, Inc. 
Box 617, 
Malta, ID 83342 

Lease No. Date Issued Acreage County 

4-1 -78 (Comp) 1,883.10 Cassi a I - 14166 

52 
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TABLE 14 (Cont.) 

W Lessee: Robert A. Smith 
P.O. Box 1603 
Boise, ID 83701 

County Lease No. Date Issued. 

I - 12849 6-1 -77 1,916.91 Owyhee 
I - 12850 6-1 -77 2,560.50 II 

I - 12847 9L.l-77 2,520.00 
I - 12848 9-1 -77 1,631.50 II 

II 

lessee: Snake River Geothermal Co. 
39 Broadway, 31st Floor 
New York, N . Y .  10006 

Lease No. Date 'Issued County 

- Owyhee 
II II 

10-1 -77 2,200.62 
2,040.00 

I - 13208 

1,896.72 
I - 13209 

2,381.80 
I - 13210 

2,560.00 
I - 13211 
I - 13212 II 

11 

II 

II 

I t  

II 

Lessee: Dwayne C. Spangler ' 
2827 Venus Place, 
Boise, Idaho 8370.2 " -  

Date Issued Acreage County Lease No. 

I - 12778 6-1 -77 1,575.52 Owyhee 

Lessee: Laura L. Spangler. 
P.O.  Box 1603, 

e ,  ID. 83 

Date 

I - 12298 2,560.00 
1,336.70 II 

1,965.98 
2,560.00 
2,520,OO 
1,977.44 
1,680.00 

14,600.12 

11 

II 

II 

II 

II 

I - 12770 
I - 12774 
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TABLE 14 (Cont.)  

12700 Park Central Place, Suite 1500, 
Dallas, Texas 75251 

Lid 
~ Lessee : SUNOCO Energy Development Co. 

, Lease No. 

I - 7508 
I - 7617 
I - 7781 
I - 7802 
I - 7844 
I - 7702 
I - 7720 
I - 9376 
I - 9377 
I - 7633 
I - 7660 
I - 7710 
I - 7634 

Date Issued 

7-1-75 . 
II 

iI 

II 

II 

8-1 -75 
5-1 -76 
9-1 -76 
9-1 -76 

12-1 -76 
12-1 -76 
10-1 -77 

+ Acreage 

1,284.50 
640.00 

1,920.00 
1,280.00 
1,501.72 

800.00 
240.00 

1,708.80 
481 .29 

1,096.95 
1,680.00 
1.713.74 

2-1 -78 1 i441.93 
Total 15,788.93 

County 

Cassi a 
II 

II 

II 

11 

I t  

II 

II 

II 

I t  

II 

II 

II 

Lessee: SUPRON,Energy Corp. 
333 Flint Street ,  
Reno, Nevada 89501 

Lease No. Date Issued Acreage County 

I - 12297 1-1 -77 (Comp) 1,380.63 

Lessee: Thermal Resources, Inc. 
39 Broadway, 
New York, N . Y .  10006 

Lease No. Date Issued Acreage 

I - 7643 
I - 7595 
Z - 7776 
I - 10408 
I - 10409 
I - 10410 
I - 10411 
I - 12684 
I - 12685 
I - -  12687 
I - 12688 

11 -1 -75 
II 

II 

6-1 -77 
I 1  

II 

II 

II 

II 

II 

II 

600.00 
1,278.64 
2,160.00 
1,920.00 
1,926.24 
2,562.80 
1,925.80 
1,920.00 
1,273.56 
1,929.60 
1,259.92 

Total 18,756.56 

Washington 

County 

Owyhee 
I1 

II 

II 

II 

II 

II 

II 

I1 

II 

11 



TABLE 14 (Cont.) 

Lessee: Union O i l  Company of California Note: Union O i l  also holds 
U P,O.  Box 7600, 50% interest  i n  a l l  Magma 

i Los Angeles , Cal iforni 90051 energy, Inc., leases i n  
I Elmore County. See Magma 
i Energy, Tnc. 

Lease No. Acreage County 

- 7808 640.00 Owyhee 
7-1 -78 640.00 Washington 

II II 

II II 
1,242.84 
2,114.54 

I - 7832 
I - 8191 
I - 8192 

Lessee: United States Geothermal Corp. 
39 Broadway, Suite 3100, 
New York City, N;Y. 10006 

Lease No. Date Issued Acreage County 

1,976.00 Owyhee 
2,536.24 
2 ,560.00 
2,560.00 
2,560.00 
1,920.00 

II 1,036.79 

I 

II II 

II I 1  

II II 

II II 

II II 

11 

II 

II 

I 1  

I - 12328 
I - 12329 
I - 12330 
I - 12331 
I - 12332 
I - 12333 
I - 12334 

~ 

I - 12338 

Lessee: Floot R. White 
193, The Masters Circle, 
Costa Mesa, California 92627 

County 

Owyhee 
II 

t 

w 

I -. 
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Bruneau Approximately one-half o f  the KGRA area has been 
leased t o  Occidental Geothermal Inc. No explorat ion 
a c t i v i t y  has occurred on these federal leases. 

Castle Creek 

Crane Creek 

Is land Park 

Mountain Home 

Raf t  River 

Vu1 can 

Ye1 lowstone 

Conda 

Approximately one-half o f  the KGRA has been leased t o  
several in te res t .  No explorat ion d r i l l i n g  has occurred. 
on pub l i c  lands. 
p r i v a t e  lands w i t h i n  the KGRA. Wells were d r i l l e d  by 
P h i l l i p s  Petroleum Co. 

Approximately one-third o f  the KGRA area has been 
leased t o  SUPRON Energy Corporation. No Explorat ion 
a c t i v i t y  has occurred on pub l i c  lands. Explorat ion 
a c t i v i t y  has occurred on p r i va te  lands adjacent t o  
the KGRA by P h i l l i p s  Petroleum Co. 

No lease sales have taken place. Leasing o f  federal  
KGRA lands and other  nat ional  f o r e s t  lands i n  the 
Targhee Naional Forest are await ing the E I S  by the 
Targhee National Forest. Over 150 lease appl icat ions 
have been recieved. E I S  i s  expected t o  be complete by 
Feb. 1979 and lease szles are expected by July, 1979. 

Over h a l f  o f  the KGRA area.has been leased t o  Union 
O i l  Co. and Magma Power Co. Explorat ion a c t i v i t y  i s  
being conducted on p r i va te  leases adjacent t o  the 
KGRA by Magma Power Co. i n  j o i n t  venture w i t h  Union 
O i l  Co. 

Explorat ion d r i l l i n g  has occurred on 

One lease has been issued t o  Raft  River Rural Elec- 
t r i c a l  Coop. The D.O.E. i s  d r i l l i n g  the fourth and 
f i f t h  production wel ls  a t  the Raf t  River t e s t  s i t e .  
Environmental problems regarding p o l l u t i o n  o f  the 
regional  i r r i g a t i o n  aqu i fe r  are slowing the d r i l l i n g  
process. 

No lease sales have taken place, and leas ing i s  n o t  
expected u n t i l  the Boise National Forest wr i tes  an 
C T C  LLJ. 

No lease sales have taken place and leas ing i s  con- 
t ingent  upon the resu l t s  o f  the Targhee National 
Forest E I S  which w i l l  be completed i n  Feb.,1979. 

Recently defined as a KGRA by the USGS (8-18-78 . A 
lease sale date has no t  been se t  f o r  t h i s  area. 
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, INSTITUTIONAL CONTROLS 

In t roduc t ion  

re la ted t o  geothermal resources i n  Idaho. To accomplish t h i s  task, 
the i n s t i t u t i o n a l  m a t r i x  was div ided according t o  federal,  state, 
regional and loca l  controls, 
s ta tu to ry  r e s p o n s i b i l i t i e s  o f  the various agencies. De f in i t i ons  o f  
these r e s p o n s i b i l i t i e s  are presented i n  t h i s  sectlon. 

1. Federal Controls 

Federal involvement i n c l  udes the U. S . Forest Service on reserved 
National Forest Lands, the Bureau o f  Land Management on National . 
Resource lands, and the mineral estate under c e r t a i n  State and p r i v a t e l y  
owned lands. The U.S. Geological Survey has r e s p o n s i b i l i t y  f o r  super- 
v i s i n g  operations concerned w i t h  discovery, development, and production 
of geothermal resources from Federal lands and mineral estates. The 
Fish and W i l d l i f e  Service exercises controls over withdrawn w i l d l i f e  
refuges. 

agencies by the National Environmental Po l i cy  Act o f  1969. Under c e r t a i n  
conditions, there is a j o i n t  o r  multi-agency sharing o f  p a r t i c u l a r  
management and control  responsi b i  1 i t i e s .  

being developed, these agencies continue issbance ( i f  feas ib le)  o f  a 
v a r i e t y  o f  leases, permits, and licenses. 
land uses are o f  a d isc re t ionary  nature i n  the form o f  s t i pu la t i gns  
imposes by the responsible agency o f f i c i  a1 . 

a. National Forest Lands 
Basic land use controls over the nat ional  f o res t  lands are con- 

ducted under the Organic Administrat ion Act o f  1897, and the M u l t i p l e  
Use Sustained Y ie ld  Act o f  1960. Legis lat ion,  po l icy ,  and regu la t ion  
provide firm and spec i f i c  bases f o r  administrat ion o f  surface resources , 
inc lud ing  recreation, forage, timber, w i l  l i f e  and f i she ry  resources. 
Mineral -resource admini s t r a t i o n  i s  general 
o f  Land Management and the U.S. Geological 
t i o n  i s  complex and i s  usua l ly  re la ted  t o  

regulat ions i n  the nat ional  f o res t  lands. D i s t r i c t  personnel are 
d i rec ted  by a d i rec t i ves  system o f  p o l i c y  and regulat ions e n t i t l e d  the 
"Forest Service Manual". I n  addit ion, 'each D i s t r i c t  i s  guided by 
Ranger D i s t r i c t  M u l t i p l e  Use Plans (RDMU plans). 

A task o f  t h i s  repo r t  i s  t o  define the l n s t i t u t i o n a l  .parameters 

I n s t i t u t i o n a l  controls were defined as 

Management p o l l c y  has been extended i n  greater d e t a i l  t o  a l l  these 

While the planning a c t i v i t y  and i t s  eventual land use cont ro ls  are 

Controls over these various 

shared between the Bureau 
i neral admi n i  s t r a -  
-resource Val ues. 

Forest Service personnel execute administrat ive p o l i c y  and 

RDMU Plans are 
requirements f o  use of these 

ans were prepare i n  the e a r l y  1960 Ranger D i s t r i c t  

Plans f o r  each ranger d i s t r i c t  are i n  use, but  need 
personnel t o  implement Publ ic Law 86-517 (Mu1 t i p l e  Use Sustained Y ie ld  
Act o f  1960). 
updating through the land use planning process. These plans are 



currently i n  accordance w i t h  a De 
Guide fo r  the Intermountain Region of the Forest Service. 

the Bureau of'Land Management have been the subject af various forms of 
applications under a variety of agricultural land laws, pub l i c  sales,  
and exchanges, e tc .  However w i t h  the passage of the Classification and 
Multiple Use Act of 1964, land areas and specif ic  t r ac t s  were classi f ied 
either for disposi t ion or retention for multiple use management. 

- ious forms of applications under a variety of agricultural land laws, 
public sales ,  and exchanges, et6. However, w i t h  the passage of the. 
Classification and Multiple Use Act of 1964, land areas and specif ic  
tracts were classified e i ther  for  disposition o r  retention for  multiple 
use management. I 

Like the Forest Service, the Bureau of Land Management is i n  
various stages of developing land use plans. The f irst  phase o f  the 
p lanning  system ( U n i t  Resource Analysis) consist of:  (1) an inventory 
of the natural -resource base (1 and, minerals , water-shed , forage, 
timber, recreation, w i l  d l  i fe ,  open space , and vi  sua1 resource values) 
through consultation w i t h  the public and organized groups; and (2) 
identification of the potential development of each resource without 
regard t o  the influence on or  by the other resources. The Bureau o f  
Land Management is  currently developing U n i t  Resource Analysis informa- 
t i o n .  The second phase (Management Framework P l a n )  ident i f ies  and 
resolves the different  resource conflicts and . identifies various 
management alternatives.  

The Mineral Leasing Act of 1920 gives the Bureau of Land Manage- 
ment the responsibil i ty t o  determine i f  the federally-owned minerals 
shal l  be leased and,  i f  so, under what terms and conditions. 
authority , i t  receives and processes permit and lease appl i cati ons on 
a l l  Federal lands and Federal mineral es ta te  and takes necessary action 
leading t o  the issuance or  rejection of these applicattons. The 1970 
Geothermal Steam Act gives the BLM similar responsibil i ty regarding 
geothermal resources. 

ber 1965 Mu1 ti ple Use Management 
6 . I  b. National Resource Lands 

Traditionally, the National Resource Lands under juri 

Like the Forest Service, the Bureau of Land Management is i n  var- 

Under this 

c. U.S. Geological Survey 
The U.S. Geological Survey's Conservation Division has supervisory 

responsibi l i t ies  over operations concerned w i t h  the discovery, develop- 
ment, and production of geothermal resources from Federal lands and the 
Federal mineral e s t a t e  from certain private and State-owned lands. 

Responsibilities include classifying, investigating, and reporting 
on applications for leases and prospecting permits and recommending 
lease terms to  the, Bureau of Land Management, enforcing compl i ance w i  t h  
lease terms and regulations governing the conduct of prospecting, mining,  
and beneficiation; protecting and conserving the natural resource by 
preventing waste; determining royalty l i a b i l i t y ;  preparing statements; 
receiving payment of royalt ies and rentals;  and acting in:an advisory 
capacity t o  the Secretary of the Inter ior ,  other bureaus of the 

gi 
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L, 
Department, and other government .agencies .. 

Wildlife Refuges. They also administer the Endangered S.pecies Act of 
1973, which provides for the conservation of ehdangered and threatened 
species of fish, wildlife, and plants.  I t  a 0 Provides, through 
federal assistance, a system of incentives t devel OP conservation 
programs to  meet the national and international standards. Section 7 
of the Act s ta tes  t h a t  the Secretary of the Interior shall review other 
programs administered by him and u t i l i ze  such programs i n  the 
furtherance and purpose of the Act, I t  also s ta tes  t h a t  endangered 
species and threatened species be protected through such action necess- 
ary t o  insure the continued existence of such endangered species and 
protection of the i r  h a b i t a t  as deemed cr i t ica l  i n  consultation w i t h  
the appropriate s ta tes .  

W i  Id1 i f e  Coordinat 
and Wildlife Service investigates various water-related actions which 
may cause detrimental effects  t o  fish and wildlife resources. 
cooperates w i t h  other federal, s t a t e ,  and private agencies f o r  the 
investigation in to  various fish and wildlife habi ta t  programs, Under 
the provisions of this  Act, the Secretary of the Interior,  through the 
Fish  and Uildlife Service and the Bureau of Mines, i s  authorized to  
make such investigations as he deems necessary t o  determine the effects 
on wildlife of such impacts as domestic sewage, mine operations, 
petroleum and other industrial wastes, and s i l t  and other polluting 
substances . 

e. Bureau o f  Indian Affairs . 
Lands withdrawn from the public domain for reservoir purposes 

for the Grays Lake and Blackfoot Reservoir have surface use rights 
administered by the Bureau of Indian Affairs. Permits or leases are 
entered in to  for gra 
other purposes. . 

reservoi r and w i  1 dl i 
.governed by an agreement between the Bur 
U.S. Fish  and Wildlife Servic 
res 

d. F i s h  and Wildlife Service, 
T h p  exercises lan use controls 

Under the F i s h  a 
I t  

ubl.lc use s i t e s ,  concessions, and 

Some o f  the lan e$ for both / . '  
urposes. Surface use of 'these lands is 

f Indian Affajrs and the 

2. State Controls 

governed by appl i ca 
a. The Idaho .Depar 
the use and disposi 
a ls ,  groups, and agen 
identified by various 

has the fol  lbwing controls and regulating powers : 
Septic Tank Permits - the s t a t e  regulates the installation and use 
of septic tanks. T h i s  authority has been delegated t o  the d i s t r i c t  

' W  



health departments. 
Sanitary Restrictions on Subdivisions - plans fo r  subdivisions 
need t o  be approved by the Department t o  assure t h a t  plans and 

Revle-M of Plans 81 Specifications - a l l  plans and specifications 
for  new and/or modified wastewater collection o r  treatment fac- 
i l i t i e s  must be approved by the s t a t e  before construction can 

. specifications for  sewer system have been approved. 

- the department 
gal adequacy of EIS's 

prepared by Federal agencies. 
Non-Point Source Controls - the s t a t e  will do the planning and 
develop programs for the control of non-point sources of PO 
t i o n  on areas no t  desfgnated for 208 planning. 
Certification of Federal Licenses - makes sure issuance 'of 

a i r  and water qual i ty  

- under new regulations effective 
be required for  wastewater disch- 

scharges t o  surface water) 
and nonpoint  sources. 
Antidegradation Requirements - new o r  increased p0.1 lutant disch 
arge from industr ia l ,  publjc, o r  private projects o r  developmen 
t o  e i ther  surface or underground high quality waters must bq 
approved by the Idaho Department of Health and Welfare. 

c. The Department of Water Resources has a variety of duties and 
responsi b i  1 i t i e s  re1 ated t o  administration of the Idaho Geothermal 
Resources Act, w h i  ch i ncl ude : 

(1) Provide the data, information, and s ta f f  support t o  the 
Water Resource Board for  the formulation and implemenfati 
of the State Water Plan. 

(2)  Administer the water laws and supervise the d i s t r ibu t  
of surface and ground water. 

('3) Supervise the preparation of  reports t o  the Distric 
for  the adjudication of water rights. 

(4) Protect from contamination the groundwater by super 
the construction and use o f  water wells and waste d 
and injection wells. 

( 5 )  Protect publdc safety through the approval o f  plans and 
specifications of proposed dams and inspection of a1 1 
existing dams. 

6) Manage and protect the s t a t e ' s  geothermal resources. 
7) Protect streams from unnecessary or  improperly designed 

channel a1 terations through a permit program. 

Issues a l l  d r i l l i n g  permits. 

L' 

3. Regional Controls 

Dis t r ic t  Health Departments exert  controls over 1 o t  izes as they 
re la te  to  individual sewer (i.e. sept ic  tanks) and water systems. The 
Division o f  Environment of the Idaho Department of Health and Welfare 
.has the responsibility of certifying a l l  municipal sewer and water 
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sys tems . 
Councils of Government have been organized and-are i n  the process 

. of assis t ing county governments develop comprehensive plans and zoning 
. u 

ordinances. No implementation authority rests i n  the Councils o f  
Government. 

4. Local Controls 

corltrols aver unincorporated prjvate lands, They are required t o  
adopt comprehensive plans and t o  enact zoning and subdiv is ion  
ordinances. T h i s  is  a new requirement o f  the "Local Planning Act of 
1975", which went into e f fec t  July 1 ,  1975 (Ti t le  67, Idaho Code). 

and ultimate control w i t h i n  incorporated municipalities rests w i t h  the 
city councils, 

In Idaho, counties have been given authority t o  exercise land use 

U1 timate control jurisdiction rests w i t h  the county commissioners , 

I 
I 

_ -  

I 

1 
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INSTITUTIONAL BARRIERS 

.In troduct i on W 

The time require for the development of geothe 
i s  contingent upon the number of insti tutional factors involved. 
exploration, d r i l l i n g ,  and production a l l  involve complex insti tutional pro- 
cedures. 
and the processing of a permit. As development proceeds'from the pre-lease 
environmental report t h r o u g h  leasing, d r i l l  jng, and production, a series of 
parallel  insti tutional steps are required; Each insti tutional step adds 
time t o  the development sequence.' The influence of such insti tutional fac- 
to rs  has often been one of delaying the onsite development act ivi t ies .  
procedures have been labeled by the industry as  "insti tutional barriers". 
The net e f fec t  of the insti tutional framework has been t o  extend the time 
required for  any development scenario involving public lands. 

Insti tutional barriers having the greatest impact, are comnon t o  a l l  geo- 
thermal areas. The translation of these barriers t o  the development se- 
quence has resulted i n  stagnation of development on public lands and slowed 
development on private lands. The aggregation of regulations has i n  effect 
created an insti tutional quagmire. In addition to the infrastructure of 
current regulations, tax statutes cripple the geothermal industry. The i n -  
volvement of numerous regulatory agencies and a lack of tax incentives ac- 
centuates the uncertainty and risk already inherent t o  geothermal explora- 
t i o n  and development. 

arch was conducted to  determine the major roles.and needs of 
ins t i tu t i t iona l  factors. Institutional barriers were identified 
development of time-line scenarios for  each KGRA i n  the study area and per- 
sonal interviews . w i t h  regula s and developers, , 

resources on p u b l i c  lands 
Leasing, 

Each major development act ivi ty  requires an environmental report 

Such 

Major Institutional Factors 

three functional 
and uti1 i t y h s e r  
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The developer does have the r i g h t  t o  as much surface area of the p u b l i c  
lands as  is required f o r  the development of the resources.(2) Under the 
State and Federal Geothermal Acts, this r i g h t  i s  tempered by conditional 
term leases, rental ra tes ,  and major environmental res t r ic t ions  as  t o  the 
type and mode of development that  will be allowed. 
deter the private sector from considering the construction of u t i l i za t ion  

. f a c i l i t i e s  on public lands, unless there is  no other recourse. 

One reason the KGRAs o f  the Western Snake River Plain have a h i g h  potential 
for an ear ly  development i s  the considerable amount of private land inter- 
spersed w i t h  the Federal and State lands i n  the KGRAs. The development of 
the geothermal resources can occur on the public lands and be piped to  the 
private lands for ut i l izat ion.  

Because there are  fewer environmental controls and fewer public agencies 
involved, the majority of the exploration and development ac t iv i t i e s  cur- 
rently being conducted have been on private lands. 
proven t o  be accessible on the private lands, then these lands will most 
l i ke ly  be the f i rs t  areas t o  develop followed closely by d r i l l i n g  ac t iv i ty  
on the public lands. 

Developer/Provider Activit ies 

The functions of the geothermal developer can be d iv ided  according t o  the 
log is t ics  of exploration, d r i l l i n g  and production. The exploratory phase 
involves geological and geophysical investigations for  reservoir assess- 
ment and selection of potential d r i l l i n g  sites. 
exploratory d r i l l i n g  phase, further geophysical investigations and reser- 
voir characterization. Based on . th i s  data, the developer must make a de- 
cision whether or  not t o  develop. 
then a master plan i s  constructed and f i e ld  production d r i l l i n g  takes place. 
Each of these ac t iv i t i e s  takes a certain amount of time which will vary ac- 
cording t o  conditions. Typical time sequences were postulated based on 
d r i l l i n g  ac t iv i t i e s  i n  other loca l i t i es  and for other resources. (3 )  

&! 
The resul t  has been t o  

I f  the resource is 

T h i s  is followed by an 

If  a commitment t o  develop is made, 

Utility/User Activit ies 

The u t i l i ty /user  functions are  an extension of the developer/provider's 
actions, and are  often conducted by the same interest .  The u t i l i ty /user  
is primarily concerned w i t h  the construction and operation of a f a c i l i t y  
tha t  will u t i l i z e  o r  market the geothermal resources as delivered by the 
developer/provider. 
and the instal la t ion of d i s t r i b u t i o n  l ines  are  usually dependent on the 
completion of one or more production wells. Time projections for  each of 
these development actions were based on construction times fo r  other geo- 
thermal development. (4 )  

W i t h i n  the private development sector, the ac t iv i t i e s  of the major factors 
have been outlined i n  the scenario matrix by the fundamental logictical  ac- 
t ions  and decision t h a t  must be accomplished i n  order to  complete a develop- 
m e n t  project. 
by the regulatory functions of the public agencies. 

Certain log is t ic  functions such as plant construction 

I t  i s  these major development actions which  a re  controlled 

Lid 
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Pub1 ic  Agencies 

I t  is apparent that  e pub1 i c  agencies participate 
therm 1 development The regulatory process is accomplished through a 
series of permits a he local,  s ta te ,  and federal levels. In addition, 
there a re  several environmental and technical reports which are required 
by public agencies pr ior  t o  the grant ing  of the various permits. These 
reports must be reviewed by the agencies involved and approved before the 
permits xan be jus t i f ied .  The requirements of the public agencies were 
identified and categorized as t o  the appropriate responsible agency. The 
appropriate local , s t a t e ,  and federal concerns were subdivided i n t o  funda- 
mental roles which a re  an integral part  of the geothermal development pro- 
cess. Time requirements for  these functions were estimated on the basis 
of similar reports conducted i n  other areas for  other types of resource 
management. (5) 

a 'regulator of geo- W 

I 

a1 Government Agencies 

the Western Snake River Plain the local reg 
I 

ory concern a t  the county 
level is minor. Most of the regulatory concerns a t  this level involve the 
issuance o f  land-use , construction , and other permits, Because 1 and-use 
planning has only just begun for most of the counties i n  Idaho, there is 
very l i t t l e  res t r ic t ion t o  geothermal development found a t  this level. Ada 
County and the City of Boise have the most stringent regulations.(6) Major 
development conflicts a t  the county level involve the possibil i ty of incom- 
p a t i b i l i t y  of a geothermal development w i t h  the present land use of the 
area. For example, geothermal development fo r  industrial purposes i n  res i -  
dential areas and i n  rime agricultural lands could 

The majority of Idah 
ing  those plans. 
address geothermal development. Special land-use permits will be required 
for the construction of ut i l izat ion f a c i l i t i e s  i n  zoned areas. These per- 

I 

use 1 and-use confl icts. 

t i e s  have county land-use plans, or .  are  develop- 
None of these land-use plans have zoning ordinances which 

I 

permits and sewage disposal 

of four major s t a t e  agencies: the Department of Water Resources, the Depart- 
ment o f  Lands, the Department of Health and We1 fare and the Public U t i l i t i e s  
Commission. Through .these s t a t e  agencies 'the State ontrols the issuance of 
public uti l i t ies charters, . leases,  d r i l l i n g  permits, injection permits, and 
ground water appropriation. The issuance 
considered an insti tutional barrier. For 

1 resources takes two t o  four we 
ome technical information about 

of operation for  i t s  permits b u t  does n o t  
statements. The major concern of the Sta eothermal re- 
sources development i s  t o  regulate any potenti 
problems. (7) 

r interference 



- Idaho State Agencies - 
State Land Board* and Issues leases for s t a t e  and ' 

Idaho Department of Lands 

Idaho ,Department of Water Resources 
.Water Rights  Permits 
Geothermal Resource 

Injection We1 1 Permits 
Permits 

Sets standards fo r  d r i l l ing  and 
casing 

Idaho Department of Health . Certifies injection wells 

b 

Public Uti1 i t i e s  Commission 

(*Governor, Attorney General , and Superintendent of Pub1 i c  Instruction, 
Secretary of State) 

Federal Government Activities 

There are five major federal agencies which act  i n  a supervisory role on 
federal lands. The major insti tutional barriers are  i n  terms of time re- 
quirements. The Bureau of Land Management i s  the surface regulatory agency 
for  the federal geothermal lands i n  the Western.Snake River Plain. The BLM 
issues exploration permits, 'conducts environmental studies, and leases the 
land for'exploration and development. The U.  S. Geological Survey has two 
major functions. The Geological Division evaluates the land and resource 
for leasing. Secondly, the USGS Conservation Division i s  charged w i t h  po- 
l icing geothermal lease areas, t o  insure that  a l l  lease obligations and 
regulations are met. In particular the Conservation Divis ion processes 
environmental statements on dr i l l ing operations and plant construction, 
issues d r i l l i n g  permits, ce r t i f i e s  plant s i t e s  and issues permits for  any 
construction. The Department of the Inter ior ' s  F i s h  and Wildlife Service 
also processes environmental statements and has a major impact on what 
areas are to  be leased and under what conditions. The Environmental Pro- 
tection Agency also reviews major environmental impact statements and 
monitors the s i t e s  for a i r  and water pollution. 

Issues u t i  1 i ty  charters 
Certifies plant s i t i n g  

- Responsibilities of Federal Agencies i n  Relation 
to  Geothermal Resources - . 

U. S., Forest Service anaaement EIS 
.Bureau of  Land Management Leases 

USGS Geological Division Resource assessment 

USGS Conservation Division 

Surface management 

Reg u 1 a tory a gency 
Issues permits 
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U. S .  F i s h  and Wildlife Service Game management 

Environmental Protection Agency Environmental impacts 

Inherent i n  the numb 
cessive time factor required t o  process the various’reports and permits 
Development of geothermal resources on federal lands  will be slow due t o  a 
reluctance on the pa t of industry t o  work within this ins t i tu t iona l  
framework. 

Lease review 

Pol 1 u t i  on control 
U 

! 
o f  agencies involved a t  the federal 1 el is the ex- 

Insti tutional Barriers Resulting from Permit Requirements 

Several local,  s ta te ,  and federal agencies have a major influence on how and 
when a geothermal lease area will develop. The major insti tutional factors 
were identified an’d used as a matrix for scenario projections of a develop- 
ment sequence. The development sequence was based on the dil igent develop- 
m e n t  and primary term requirements of state and federal geothermal leases. 

The major roles and needs of the various ins t i tu t iona l  factors were extrapo- 
lated in to  time requirements and event proj.ections. These time lines ind i -  
cate when a certain act ivi ty  can be expected and how long a time period will 
be required before the .next logical act ivi ty  will commence. The scenarios 
begin w i t h  the pre-lease environmental reports and conclude w i t h  a projected 
f i r s t  event. involving completion o f  a ut i l izat ion faci l i ty .#  The resulting 
scenarios show the influence o f  ins t i tu t iona l  factors on the time require- 
nents of exploration and development logistics.  

For each KGRA i n  the study area, development scenarios were constructed. 
The development of private, state, and federal lands was considered i n  the 
scenario construction (refer t o  Appendix G ). 
representative scenario was constructed t o  i l l u s t r a t e  the time l a g  between 
development on private lands versus f ral  geothermal lease lands. 

Permit requirements .for exploration a ng are time consuming and 
res t r ic t ive.  Numerous permits resul t  delays and curtaflment of 
operations. Development of geotherma s is inhibited and the cost 
of development i s  unnecessarily incre d by delays. The delays are effec- 
t ively caused by the numerous government en t i t i e s  that  must review the oper- 
a t ion plan submitted by the developer. Elapse time required for obta in ing  
a permit depends upon the environmental sens 
stage of the expl ora t i on /deve 1 opmen t process 
six months and up t o  eighteen months may ela 

m the federal 

From these scenarios, a 

’ 

vity of the area and the 
A time period of a t  least  
before a permit can be 

btained for d r i l l i  

igure 9 i l l u s t  pment sequence 
o f  land. One parce y the federal ‘gove 
thermal Steam Act and the other is leased from a. p 
assumption is t h a t  the developer has an equal interest  i n  developing both 
parcels and that  both parcels have identical geological and environmental 
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r 
conditions. A developer who begins action on both parcels of land at the 
same time, with ual diligence, will find that the permit and regulatory 
process associated with the federal lands adds a minimum of two and one 
half years to a development sequence compared to the private land. This 
scenario development is also based on the presumption that the area in 

has a low environmental sensitivity and that the permit process 
under ideal interagency cooperation. 

I/ 

The reaility of the situation is the federal government does not have ideal 
interagency cooperation. The delays that have resulted indicated that the 
leasing and permitting process may require up to five years. (9) This is 
double the original estimate that was based on ideal institutional 
conditions. 

Barriers to Facility Siting on Federal Lands 

Private development is detered from exploiting geothermal energy on federal 
geothermal lease lands by inadequate regulations on surface occupancy. The 
present geothermal operating regulations provide surface occupancy rights 
for drilling and for production of the resource.(lO) These regulations do 
not contain procedures that permit construction and opertion of geothermal 
steam power faci 1 i ties or other uti1 ization faci 1 i ties on federal geothermal 
lease lands. 
orderly and timely development of federal leases. 

The recently enacted BLM Organic Act of 1976,(11) specifically deals with 
right-of-way and siting permits associated with power plants, but is not 
clear where the authority lies in the federal government for licensing 
power plant siting on geothermal lease lands. 
Act does not address the issuance o f  siting permits for facilities of non- 
electrical nature. . 

RE COMMEN RAT I ON 

The siting of these facilities is necessary to'assure the 

In addition, the BLM Organic 

Regulations concerning geothermal operations on federal public, 
acquired and withdrawn lands should be revised to permit the 
construction o f  geothermal steam power facilities and'direct 
use facilities on lands leased for geothermal resources. Title 
30 CFR 270 should be modified to include onsite utilization 
facilities. The definition of such facilities should include 

A critical shortage in the availability of large drilling rigs, capable of 
deep drilling, is perhaps the most significant institutional barrier in the 
private sector facing geothermal development in Idaho. Drilling depths of 
one to two kilometers are expected for high temperature production wells. 
Machinery capable of drilling 30 cm production wells to depths o f  over a 
kilometer is in short supply. Only three Companies capab , v  



greater t h a n  600 meters are  located i n  the Snake River Plain Region. A l l  
three companies are  water well drillers who have not d r i l l e d  deeper than 
1,000 meters. Only one of these operators has experience i n  d r i l l i n g  fo r  
geothermal resources. (13) The only equipment capa of deep d r i l l  
operated.by the petroleum and gas industry. e d r i l l i n g  r i g  
by P h i l l i p s  Petroleum Company is  d r i l l i n g  for  geothermal resources i n  the. 
Western Snake River Plain on private lease lands. 
d r i l l i n g  rigs operated by the other petroleum companies is t i e d  up  w i t h  
higher pr ior i ty  o i l  and gas exploration wells. 

Although over a quarter million.acres of public lands have been leased i n  
Idaho, not one exploration well has been dr i l led  on p u b l i c  lands. The slow 
d r i l l i n g  ac t iv i ty  is  i n  part due t o  a lack of  tax incentives. Two areas of 
federal taxation need remedial legislation i n  order to  stimulate the explo- 
ration and development of geothermal resources. 
d r i l l i n g  cost deductions and depletion allowances. 

b, 
One 1 

The majority of the deep 

The two areas are  intangible 

D r i l l i n g  Cost Deductions 

The Internal Revenue Code of 1954 expl ic i t ly  allows the operator of o i l  and 
gas wells the option of capi ta l iz ing  in t ang ib le  d r i l l i n g  and development 
cost. (14) The deduction generally includes a l l  expenditures for  d r i l l i n g  
and preparing a production well. 
ing deduction t o  geothermal resources is  of the utmost importance. Tradi- 
t ionally,  natural resource development of private and publicly owned re- 
sources has been accompl ished t h r o u g h  private enterprise. 
and development ventures have not  occurred for geothermal. A1 though  the 
level: of in te res t  i n  leasing geothermal resources has been h i g h ,  exploration 
d r i l l i n g  ac t iv i ty  has no t  kept  pace. 

The largest  single deterrent is the present federal tax treatment of geothermal 
exploration expenditures. The lack o f  favorable tax incentives retards de- 
velopment of this Fesource by discouraging the investment of risk capi ta l .  
A combination of tee h i g h  risk exploration and the extended development time 
that  proceeds i n i t i a l  revenues from the sa le  of energy makes an unfavorable 
investment climate. A t  today's prices and w i t h o u t  some form of  government 
cost-sharing, the internal r a t e  of return of most geothermal projects cannot 
sa t i s fy  the minimum 10 to  20 percent return on invested capital required by 
the investor. (15) 

Tax incentives present the most advantageous approach t o  s t i  
ments i n  geothermal exploration. 
velopment sector,  which is  a tax-paying en t i ty  w i t h  a l ternat ive sources of 
taxable income and could benefit from tax credi ts  result ing from a large 
scale capital outlay for  exploration and development cost. 

Legislation extending the intangible d r i l l -  

. Such exploration 

la t ing invest- 
I t  places the incentive i n  the private de- 

RECOMMENDATION 

Section 263 of the Internal Revenue Code should be amended t o  
provide fo r  the deduction of intangible costs of d r i l l i n g  and 
development fo r  a period of 10 years on geothermal investmen 
projects cer t i f ied  by the Department of Energy. Section 611 LJ 
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and Section 613 o f  the Internal Revenue Code should be amended 
t o  a1 low percentage depletion for  geothermal resources. 

W 
Insti tutional Barriers a t  the Local Goyernment Level 

Few inst i tut ional  barriers have materialized a t  the local government level 
a t  this time; however, the potential for  confl ic t  between geothermal develop- 
e r s  and local government is real and warrants discussion.(23) Local impact 
will come from county governments' reactions t o  new growth generated by the 
construction and operation of geothermal energy faci  1 i t i e s .  Both  the r a t e  
and the magnitude of growth will have an e f fec t  on the capabili ty o f  local 
governments t o  manage local services. Growth w i l l  increase the number of 
people served and expand the types of services provided. While the exist- 
ing  services increase, the quali ty of those services tha t  local governments 
provide may be severely affected. 

A large scale geothermal development could cause rapid growth i n  rural areas 
which do not have adequate services. 
Plain a re  aware of this potential problem and are presently considering some 
form of f a c i l i t y  si t ing ordinance to  be integrated into their county plans. 

Several counties i n  the Snake River 

(24) 
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A LEGAL OVERVIEW OF GEOTHERMAL RESOURCES I N  IDAHO 

I n  t rod  uct  i on 

The develo f geothermal resources e o f  Idaho i s  con- 
t r o l l e d  by l e g i s l a t i v e  acts. The o r i t y  f o r  t h  
pos i t ion  o eothermal resources t h a t  under1 i e  acquired lands 
reserved lands, and pub l ic  domain lands of the United States i s  the Geo- 
thermal Steam Act o f  1970.(1) The State o f  Idaho under the s ta tu to ry  
au tho r i t y  o f  the Idaho Geothermal Resources Act o f  1972,(2) has a lso de- 
c lared i t s  i n t e r e s t  by c la iming the r i g h t  t o  regulate the development and 
use o f  a l l  geothermal resources on a l l  lands w i t h i n  the state.  The r i g h t  
t o  develop geothermal resources on lands owned by the State o f  Idaho i s  
obtained through a lease tha t  i s  issued by the State Board o f  Land Com- 
missioners.(3) The t h i r d  area o f  s ta tu to ry  regulat ion i s  Idaho water law 
which requires the water "resources o f  the s tate t o  be devoted t o  bene- 
f i c i a l  use i n  reasonable amounts through appropriat ion". (4) I n  order f o r  
the development o f  geothermal resources t o  proceed i n  an order ly  and eco- 
nomical manner, the par t i c ipants  i n  the geothermal indust ry  must have a 
c lear  understanding o f  the i n te r re la t i onsh ip  between these three areas of 
s ta tu to ry  regulat ion.  

W 

Federal Law 

team Act 

1970 the United 
d Geothermal Resources Act. This Act i s  t he  exclusive means o f  acquir-  

tes Congress passed the Geothermal Steam and 

i n g  the r i g h t  t o  explore and develop geothermal. resources under ly ing federal  
on. The geothermal resources 
d leases. The s t ruc tu re  o f  

person apply ing f o r  a lease. 

W '  thermal development i s  s p e c i f i c a l l y  prohib i ted by the Act from i n t e r f e r i n g  



w i t h  or endangering the operation of other in te res t s  i n  the sahe land. 
leases cannot interfere  w i t h  or  endanger the operation of the geothermal 
lease. (10) 

The primary term of a federal geothermal lease is  ten years. W i t h i n  this 
period, the lessee must "prove" his lease by d i l i g e n t  d r i l l i n g  operations. 
The  continuation of a lease u t  commercial production cannot exceed 40 
years. (1 1 ) 

The revenue raising aspect of the Geoth a1 Steam Act i s  secondary t o  the 
development of the resource. An annual n t  of a t  l eas t  one dol lar  per acre 
and a royalty of not less than 10 perce and n o t  more than 15 percent o f  
the gross value of energy derived and sold is  required by law. The Secre- 
tary of the Inter ior  can waive these payments i n  the interest of a success- 
f u l  operation. Furthermore the Act requires tha t  royalt ies s t  be paid on 
aluable by-products. The Secretary of the Inter ior  is give wide discre- 
ionary powers on placing a value on the by-products.(lZ) 

Other 

6, 

A bond of $10,000 must be maintained, conditioned on compliance w i t h  a l l  
terms of the lease. 
damages t h a t  result from the lease operation must also be posted by the 
lessee.( 13) 

An additional $5,000 bond fo r  indemnification fo r  a l l  

Lands specifically excluded from the operation of the Federal Act are  na- 
tional parks, national recreation areas, fish hatcheries, wildlife refuges, 
wildlife management areas and Indian lands.(l4) T h i s  provision of the Act 
i s  of major in te res t  for the development of geothermal resources i n  Idaho. 
Major geothermal areas of the s t a t e  are located near, or  w i t h i n  these spe- 
c i f i ca l ly  excluded areas. A1 though no geothermal development w i t h i n  these 
areas will occur under a federal lease, lessees whose exploration and de- 
velopment i s  i n  adjacent areas will encounter major environmental res t r ic t ions.  

The potential f o r  environmental confl i c t  between geotherma 
other land uses is greatest  i n  close proximity t o  wildl i fe  refuges and wild-  
1 i f e  management areas. Well d r i l l  i ng ,  testing, and maintenance present local 
noise p o l l u t i o n  problems. Depending on the location of the geothermal f ield 
and associated u t i l i za t ion  f a c i l i t i e s ,  w i t h  respect t o  a wildlife area, noise 
po l lu t ion  control will be a major factor i n  the application of land-use regu- 
la t ions w i t h i n  individual lease contracts. (14) 

The development of a geothermal resource involves a major change i n  land 
intensity.  Increased noise pol lutim, su lphur  dioxide emissions , and gen- 
eral human ac t iv i ty  will a f fec t  adjacent wildlife areas. 
gating measures d u r i n g  various stages of development can solve most of the 
environmental problems associated w i t h  geothermal development. Regulatory 
.ac t iv i t ies  w i  11 probably focus on conditioning the geothermal development 
to  be compatible w i t h  the present lan use rather than prohibiting i t  
en t i  rely. 

evelopment and 

Adoption of m i t i -  

The Wilderness Question 

I t  should be noted that  wilderness areas are not specifically excluded under 
this Act.(15) T h i s  has led t o  speculation tha t  wilderness areas a re  open to  d, 



leasing. Al though  wilderness areas are included i n  the USGS classification 
of lands w i t h  potential geothermal resources, wilderness areas are n o t  open 
to  leasing.(l6) Even if the Act is  applicable t o  wilderness.areas, i t  would 
be an abuse of discretion t o  issue a lease derness area. .The issu- 
ance of a lease by the BLM is a discretion I t  i s  w i t h i n  the s ta tu-  
tory power of the BLM t o  re jec t  nominations for  leases because o f  environ- 
men t nd uses have' a higher pr ior i ty . ( l7)  

The Geothermal Steam Act of 1970 was esthblished t o  provide statutory auth- 
or i ty  fo r  leasing public lands for  the development of geothermal resources. 
The Wilderness Act was established t o  preserve and protect certain public 
lands i n  the i r  natural condition. Because Congress d i d  not specifically 
exclude wilderness areas from exploration and development i t  cannot be con- 
strued tha t  Congress intended the destruction of wilderness values by allow- 
ing  geothermal development of the surface areas. The Congressional purpose 
for establishing a wilderness system is not null if ied by the language of 
the Act.' Nothing i n  the Geothermal Steam Act expressly authorizes the issu- 
ance of leases i n  wilderness areas, nor i s  there any specific, statement by 
Congress t o  indicate the i r  intent t o  override the prohib i t ion  clauses of the 
W i  1 derness Act. (1 8) Geothermal devel opment w i  11 not occur i n  the w i  1 derness 
system unless Congress repeals the Wilderness Act or  determines tha t  wilder- 
ness values are subordinate t o  geothermal he Wilderness Act will be 
the control1 i n g  legislation regarding wil easy superior t o  the 
Geothermal Steam Act of 1970. 

e, 

sequences or  because other 

Idaho Law 

othermal Resources Land Act 

The disposal of geothermal re 
Idaho i s  authorized under the Geothermal Resources Land Leases Act.(l9) The 
State Board of Land Commissioners, th rough  the Idaho Department of Lands, i s  
authorized t o  issue leases for  ermal resources underlying s t a t e  and 

nderlying lands owned by the State of 

term of a geothermal lease is ten 
geothermal resource is  producing 

reater t h a n  one section is s ize ,  
ases t h a t  any one person may hold.  

(21)  The annual rental i s  s e t  a t  a minimum of twenty-five cents (256) per 
acre and the royalty is a mini  

lease will have 
t o  accomplish the purpose of the lease.(24) T h i s  provision indicates the 
State 's  intention fo r  a multipurpose use of i t s  lands particularly w i t h  re- 
spect to  agriculture. Presen nd future agriculture es , particularly 
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grazing leases, are subordinate to  a geothermal lease i n  terms of access b u t  
i n  no way are other uses exc ed from a geothermal area. 

A minimum one-thousand-dolla ond is required w i t h  the in i t i a l  lease and an 
additional six-thousand-dol l a r  bond is required before the construction of 
any geothermal we1 1. (25) Th tate of Idaho, through the State Board of Land 
Commi ssioners , reserves the h t  t o  cancel o r  modify any geothermal lease. 
T h i s  provision gives the Sta te  the authority to  manage aeothermal resource 
development on lands under i t s  jur isdict  n i n  an eff ic ient  and conservation- 
oriented manner. (26) 

Idaho Geothermal Resource Act 

Geothermal development i n  the state of Idaho can occur on federal, state, o r  
private lands. As owners of the public domain and acquired lands, the Fed- 
eral Government has the supreme authority t o  determine how these lands w i l l  
be used and the manner by which the public resources will be disposed.(27) 
The regulation of land uses and development pursuant t o  federal aeothermal 
leases i s  not  restricted just to  federal jurisdiction. 

Lid 

f 
i 
i 

I 

The State of Idaho has the r i g h t  t o  regulate federal geothermal leases, b u t  
i s  confined t o  r egu la t ing  the lessee and no t  the lessor. 
require that  the lessee comply w i t h  a l l  federal and s t a t e  standards w i t h  re- 
spect t o  control of a l l  forms of a i r ,  land, water, and noise pollution.(28) 

The most significant impact of geothermal resource development i n  southern 
Idaho will be the effect  on watey. Any geothermal resource development i n '  
southern Idaho will involve some form of consumptive uti l ization o f  thermal 
waters for energy conversion. The potential f o r  discord between geothermal 
development and water resources is considered the most c r i t i ca l  legal con- 
f l i c t ,  next t o  ownership o f  the resource, facing future Geothermal resource 
development i n  Idaho. 

Federal regulations 

The State o f  Idaho recognizes the unique nature of geothermal resources w i t h  
respect t o  water and has declared the geothermal resources of the s t a t e  t o  
be ''sui generous". (29) The "sui generous" designation classif ies  geothermal 
resources as being neither water nor mineral resource b u t  closely related to  
and possibly affecting and effected by water and mineral resources. 
to  control any possible conflict  between geothermal uti1 ization and s t a t e  
water appropriation, the regulatory powers of the State Geothermal Resource 
Act was placed i n  the Idaho Department of klater Resources,(30) 

In order 

Under the Idaho Geothermal Resources Act, any private owner, o r  holder of a 
s ta te  or federal geothermal lease must f irst  apply t o  the Director o f  the 
Idaho Department of Water Resources. for a geothermal resource well permit, 
before he can d r i l l  o r  a l t e r  any well f o r  exploration o r  product ion purposes. 
A f i l i ng  fee of one hundred dollars ($100) for  a well and f i f t y  dollars ($50) 
for  an injection well is  required w i t h  a l l  permit applications.(31) The 
permit must be secured before dr i l l ing  can occur. 

An application fo r  appropriation of public waters must also be made if  the 
proposed well will involve the use of water i n  the construction or operation 
of  a geothermal we11.(32) For example, water that  would be used i n  d r i l l i n L ,  
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a well or used to  stimulate a hot b u t  dry well .would have to  be appropiated 
from some other source. An application for appropriation must also be made 
i f  the geothermal well will yield water that  will have a beneficial use. 

T h i s  means tha t  any consumptive use of geothermaT'water will require 
' appropriation. (33) 

If  the geothermal 
energy source, or as a material medium", an appropriation of public waters 
i s  not required. Geothermal resources which  can be developed as  an energy 
source, a mineral source or as a material medium,(34) are usually dependent 
on h i g h  temperature geothermal reservoirs. Temperatures h o t  enough for elec- 
t r i ca l  power generation (above 1 5 O O C )  can be found beneath Western Snake 
River Plain a t  depths of three to  four kilometers.(35) F lu ids  a t  these 
dep ths  are  sui generous and would be h i g h  temperature, h i g h  pressure and 
often highly mineralized. F lu ids  a t  these depths are not normally associ- 
ated w i t h  the developed ground waters, b u t  can be affected by or  affect  the 
shallower ground water. In addition, h i g h  temperature f l u i d s  may be encount- 
ered a t  shallower depths than those mentioned, if suitable convective reser- ' 

voir systems are  present. Shallow, h i g h  temperature f l u i d s  are known t o  ex- 
ist  i n  several locations i n  southern Idaho, particularly i n  the Raft River 
Basin. 
devel oped regi 

High temperatu geothermal f l u i d s ,  d gy source, a mineral 
source, o r  as  a material medium are exempt from applications t o  appropriate 
water i f  they will not affect  any source of developed underground water. A 
geothermal resource permit will not be issued if the operation of any well, 
under the proposed permit, w i  11 unreasonably decrease the ground water avai 1 - 
able for pr ior  water rights.(36) The burden of proving the interdependence 
between geothermal sources and prior ground water rights is w i t h  the State 
of Idaho. The geothermal resource permit will be denied u n t i l  a valid water 
appropriation permit has also been obtained. 

LId 

ed as a "mineral source, an 

I 

These high temperature geothermal fluids are directly related to 
1 ground waters. (35a) 

The statutory intent is to  t ightly 
could interfere w i t h  a pr ior  appropriation of water. 

ermal development which 
The potential  fo r  

quite h i g h  when considering shallow geothermal sources. 

W 
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Certain specific types of geothermal resource ut i l izat ion are specifically 
from geothermal resource permit requirements . 

i 
"No person operating or proposing t o  operate a geothermally heated 
green house, hot  house, swimming pool ,  ho t  sp r ings  bath, o r  hot  
water fish propagation f ac i l i t y ,  space heating plant or similar 
f ac i l i t y  unless such operation is  i n  conjunction w i t h  a geothermal 
resource use not specified i n  this subdivision, shall be compelled 
t o  comply w i t h  the geothermal resource permit requirements under 
this act  i f  such person obtains a valid water r i g h t  permit for 
such operation."(39) 

The operations mentioned above are  low temperature uses of geothermal re- 
sources. 
space heating and other low temperature uses are commo shallow ground water 
resources i n  southern Idaho. Under this part of the I ho Geothermal Re- 
sources Act, any irrigation well which contains thertnal water and a valid 
water r i g h t  could develop a geothermal heating project w i t h o u t  a geothermal 
resource permit . 
Presumably, d r i l l i n g  and development of low temperature thermal wells for 
any of the above geothermal operations will be regulated by the ground water 
appropriation laws and water well d r i l l i n g  regulations of the State of Idaho. 

If the 'operation of a low temperature ut i l izat ion method i s  i n  conjunction 
w i t h  a geothermal resource use not  specified under this part of the State 
Act, then the operation is  regulated by the geothermal resource permit reg-' 
ulations. Secondary developments , associated w i t h  higher temperature de- 
velopments, would be governed by the permit regulations of the Geothermal 
Resources Act. T h u s ,  any h i g h  temperature geothermal resource developed 
for an energy source which also develops a secondary use beyond the primary 
energy use, would f a l l  under the appropriation clause of the Act. 

The  implications of the exemptive clauses of the Idaho Geothermal Resources 
Act are that  low temperature geothermal ut i l izat ion requires only a valid 
water r i g h t  permit and such operations would be regulated by the appropri- 
ation laws of the State. 
source or mineral resource requires a geothermal resource permit, b u t  does 
not require a water r i g h t  permit. T h i s  l a t t e r  p o i n t  is only valid if  the 
well will no t  interfere w i t h  other ground water users. 
ments of h i g h  and low temperature uses from the same geothermal resource well 
would require both a water r i g h t  permit and a geothermal resource permit. 

Although many low temperature uses do no t  require a valid geothermal permit, 
such operations can uire one. Likewise h i g h  temperature geothermal op- 
era t  i ons devel oped n energy source, a mineral resource or a material 
medium do n o t  require a valid water r i g h t  permit, b u t  such operations can 
acquire such a permit. A prudent operator would be wise i n  obtaining both 
permits for additional protection from t h i r d  party interference and for 
avoid ing  potential conflicts w i t h  s t a t e  agencies. SA problem w i t h  applying 
for  b o t h  permits is  that performance bonds, application fees, and damage 
bonds are  required for  each. 

Low temperature thermal waters (SOOC to  140OC) w i t h  potential fo r  

Higher temperature ut i l izat ion for an energy 

Conjunctive develop- 

LiJ 
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ation Doctrine 

e general concept o f  the appropriation d trine, the individual 

The appropriation doctrine 

water user has a guaranteed r i g h t  t o  the continued use of water based on 
the date of h i s  f i r s t  use o f  the water. The measure of his certainty to  
an adequate water supply is  his priority date. 
is the basis of water law i n  the western United States. In the s t a t e  of 
Idaho, the appropri 
water resources? 

u 

octrine included the administration of ground 

a comprehensive Groundwa Act since 1951.(40) Under this 
to  groundwater may be acquired only by appropriations."(41) 

There is no distinction i n  the Groundwater Act between categories o f  ground 
water. 
i n g  the water and applying i t  to  a beneficial use.(42) 

The acquisition of ground water rights i n  the s t a t e  of Idaho is  through a 
permit system supervised by the Idaho Department of Water Resources. (43) 
Under the permit system, any person intending to  appropriate water must 
apply for a permit prior t o  commencing work on the diversion and d i s t r i b u -  
t i on  facilfty.(44) The Department then publishes notice and i f  anyone fi les 
a protest against approval of the application, a hearing must be held.(45) 

can deny a permit or  grant one for  a lesser quantity o f  water only 

Under this statutory framework, a water r i g h t  is  acquired by divert- 

' 

ndi t ions .  (46) 

sed use is such that i t  will reduce the quantity 
of water under existing r i g h t s .  
If  the water supply i t s e l f  is  insuffi 
for  which 3 t  is sought t o  be appropria 
If i t  appears t o  the satisfaction o f  t 
such application is not i n  good faith.  
I f  the applicant has not sufficient f i  
w i t h  wh ich  t o  complete the work involved. 

The priority of the water r 
an appropriation permit was f i led.  

a t  is used i n  the construction of a geothermal well or water 

2) 

After the diversion has been completed and the water p u t  t o  a beneficial use, 
a license is granted. the date the 

n developed w 

that  is  injected to  develop a geothermal system would-have to  be derived 
er  source. T h i s  would require an appropriation for tha t '  purpose. 
m i t  t o  construct a geothermal well of this nature would be depen- 
both a water appropriation permit and a geothermal resource permit. 
t i cu la r  system involves the extraction of h i g h  temperature water 
rpose of mineral or energy extraction, that  water will be considered 
ry water or developed water, providin that  such waters 

xcept through the exertion 
The developer o f  the water 
ation doctrine would be given free rein of disposition 

er provided tha t  no other appropriator could be injure& by t h i s  
e geothermal permit does not guarantee the operator a water right 

If  the operator wishes assurance against subsequent t o  the created water. 
developers, he would be wise t o  acquire an appropriation license as  prima 

w 
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facie  evidence of a water r i g h t .  The  geothermal resource permit gives the 
operator the r i g h t  t o  construct a geothermal well and extract  the energy o r  
mineral, found therein. 
cia1 use w i t h o u t  a permit acquires no rights t o  tha t  water under the manda- 
tory permit system of water appropriation i n  the state. of Idaho. (47) 

The Idaho Groundwater Act seeks t o  promote "ful l  economic elopment'l of 
the s t a t e ' s  ground water resources. (48) The fu l l  economic development of 
ground water i s  consistent w i t h  the constitutional pol icy of promoting opti- 
mum development of the s t a t e ' s  water resources,(49) The implications of the 
phrase "full  economic development" t o  geothermal development is  not c lear  
and needs definition. Geothermal resource development, by i ts  very nature, 
involves the combination of various resources which seek maximum net benefits 
by e f f ic ien t  economic coordination of those resources. 
geothermal development, particularly multicomponent u t i l i za t ion ,  would be a 

The Idaho Groundwater Act requires "the maintenanc f reasonable groundwater 
pumping levels". (50) The maintenance of reasonable pumping levels is  of con- 
cern t o  geothermal development. 
lish ground water pumping levels i n  areas "having a common groundwater supply". 
(51) The interpretation o f  the phrase "common groundwater supply" is not 
c lear ly  understood and subject t o  j u d i c i a l  review. Deep thermal aquifers 
could not be termed a "common groundwater supply", b u t  they may be hydrolog- 
ical l y  interrelated t o  shal lower common ground water suppl  ies. Excessive 
withdrawal of thermal waters from these deep sources could be restr ic ted if  
pumping levels of other prior appropriators were affected. Thermal aquifers 
which are shared by geothermal developments and other water users, such as  
i r r igat ion,  would f a l l  under the broad term "common groundwater supply". 
T h i s  is particularly true i n  the Bruneau-Grandview area of northern Owyhee 
County where i r r igat ion wells yield thermal waters. . I n  a l l  such cases, i t  
would be prudent for  the geothermal well operator t o  have a water r i g h t  t o  
protect himself against t h i r d  party interference. 

In d e f i n i n g  the term "beneficial use", the Idaho Supreme Court held that  the 
use of hot water i n  the heating of dwelling houses comes w i t h i n  the "domestic 
purposes" section of beneficial use of water. (52) T h i s  determination auali-  
f i e s  domestic space heating appropriations for preference rights guaranteed 
under the a r t i c l e s  of the Idaho Constitution.(53) Under the a r t i c l e s  of 
the Idaho Constitution, those us ing  water for domestic purposes have a pref- 
erence over those claiming water for  any other use i f  no other source of 
water i s  available. I t  is  w i t h i n  the perview of the Idaho Constitution fo r  
such'purposes t o  acquire waters under a condemnation proceeding, subject t o  
the provision of law regulating the taking of private property fo r  public 
use. (54) 

In the case of an established d i s t r i c t  space heating system, an 
well for industrial  o r  irrigation uses could be condemned. B u t  the condem- 
nation of an i r r igat ion well o r  an industrial hot water well to  establ'l'sh a 
district  space heating system for  domestic use i s  highly questionable. 
such a case the preference r i g h t  o f  domestic use is limited. If  energy can 
be obtained from some other available source ( i .e. ,  natural pas) t h e n  it is 
very questionable if the taking of private property for  p u b l i c  use could be 
jus ti f i ed. 

Anyone divertins water and applying i t  t o  a benefi- 6.I 

I t  would seem tha t  

t i  f iabl e i n  terpretat i  on Q f  "f u l  1 economic development". 

The Director of Water Resources can estab- 

. 

In 

h.l 
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IDAHO WATER LAM 

aho i s  l i m i t e d  
the r e s t r i c t i o n  t h a t  .no wel l  may " resu l t  i n  the w i t h  

groundwater supply a t  a r a t e  beyond reasonably ant ic ipated averag 
r a t e  o f  fu tu re  natura l  recharge.Il(55 xcessive decl ines i n  water leve ls  
can occur and t h i s  provides p ro tec t i  gainst  mjning groundwater sources. 
The ra t i ona le  behind the natural  rec e r e s t r i c t i o n  can !be seen where a 

- regional groundwater source which i s  danger o f  over'appropriat ion. This 
po in t  i s  c l e a r l y  recognized by the I 
can designate an area as a " c r i t i c a l  groundwater area."(56) This designa- 
t i o n  closes the area t o  fu tu re  appl icat ions t o  appropriate groundwater bu 
does no t  a f f e c t  any o f  the ex i s t i ng  pumpers o r  v a l i d  outstanding permits. 
The designation of a c r i t i c a l  groundwater area serves no t ice  t h a t  no new 
appropriat ions w i l l  be granted f o r  the area o r  t h a t  appro i a t i ons  w i l l  be 
granted only  f o r  reduced quanti t ies .  

designated as c r i t i c a l  groundwater areas. I f  the geothermal permit  was 
v a l i d  p r i o r  t o  the designation the operator would have a r i g h t  t o  continue, 
but  could be subjected t o  pumping leve l  res t r i c t ions .  It i s  h igh l y  doubt- 
f u l  t h a t  a geothermal permit would be issued f o r  a c r i t i c a l  groundwater 
area wi thout  a water appropriat ion permit. Geothermal resource permits could 
possibly be issued f o r  deep exploratory purposes i n  c r i t i c a l  groundwater areas 
prov id ing adequate protect ion and monitoring o f  the aqui fer  was provided. 

The appl icat ion o f  the natura l  recharge clause t o  geothermal wel ls  i s  
o f  p a r t i c u l a r  i n t e r e s t  t o  the geothermal operator. Geothermal developments 
o f  a major scale w i l l  requi re  a natural  reservo i r  o f  thermal f l u i d s  w i t h  
s u f f i c i e n t  permeabi l i ty  t o  insure adequate recharge and f l u i d  movement. 
Such a reservo i r  would most l i k e l y  develop from a hydrothermal convective 
system which i s  a dynamic c i r c u l a t i n g  water system. The heat, t h a t  the 
system possesses i s  transferred from the ear th  source t o  the perco lat ing 
meteoric waters o f  the region, 
and deposits o r  discharges t h  f the system, c 

Code. The Water Administrator 

i57)  

Geothermal resource permits would most l i k e l y  be denied i n  areas 

This water i n  tu rn  c i rcu la tes  by convection 

recharge must occur i n  order f o r  the dynamic convective heat 
ransfer t o  continue. The natura l  r a t e  o f  recharge f o r  most geothermal 

systems i s  very slow, S ign i f i can t  withdrawal o f  water w i l l  have t o  be 
replaced i n  a ho t a t i c  geothermal reservoir ,  n order t o  av YES! and changes i n  regional g r  ndwater flow. 

eothermal systems w i t h  na tu ra l l y  slow recharge 
uent system which w i l l  cause water t o  + f low t o  
h i s  could be considere groundwater mining 

e f fec ts  on areas o f  the regional water tab le  and groundwate 
dah0 water law, geothermal operations o f  t h i s  nature 
isadvantage and subject t t r f c t i o n s  and cancel lat ion o f  permits. 

V 
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- 
use of thermal groundwater presents numerous legal problems, par t icular ly  
i f  the well has a potential for hydrologic d i s r u p t i o n .  The harmonious 
development of geothermal resources w i t h  other qroundwater appropriations 
is clearly possible under Idaho law. The Idaho Department of Water Resources 
.has two statutory methods for regulating the harmonious development of geo- 
thermal resources and groundwater management. 

ources is the issuance of the permits. 

Any geothermal development operation which involves a large consumptive 

CiiJ 

The primary method of administering the harmonious development of these 
The director  of the Idaho 

Department of Water Resources can deny a permit fo r  a geothermal operation 
o r  require an additional water appropriation permit f o r  tha t  operation. 
the director finds t h a t  the unappropriated groundwater resource is no t  
available or  tha t  other appropriators could be adversely affected, he can 
deny permits t o  both geothermal and groundwater development operations. 
Secondly, the director can regul a te  we1 1 s by decl aring c r i t i ca l  groundwater 
areas, establishing pumping l i f t  res t r ic t ions and closing wells for  
excessive withdrawal of water beyond the natural recharge of the system. 

I f  

INJECTION WELLS: 

The development of a homeostatic geothermal reservoir for  a major 
consumptive u t i l i z a t i o n ,  .such as electr ical  power generation f a c i l i t y  or a 
major food processing plant,  will probably involve the development of 
injection wells. The development of injection wells i n  conjunction w i t h  
geothermal development i s  a common form of disposal of waste f luids .  The 
injection of spent thermal fluids back in to  the hydrothermal convection , 
system will help avoid an early depletiop of the- resource and mitigate 

res t r ic t ions on water quality. he construction of an injection well i s  sub- 
j e c t  to  regulation by Idaho 1aw.159) The regulation of injection wells i n  
Idaho is  the responsibility of the Department of Idaho Water Resources. 

a permit has been issued by- the Director of the Department of Water Resources. 
F i l i n g  fees of twenty-five ($25) dollars for the f i r s t  well and ten ($10) 
dollars for each well thereafter are required.(60) The approval o f  an 
injection well permit i s  contingent upon the investigations of  the Director 
of the Idaho Department of Water Resources and the Director of the Health 
and Welfare Department. (61) The Department of Water Resources investigates 
the e f fec t  tha t  the well will have on the r ights  of others who use the water. 
Also they regulate the standards of well construction. The approval of the 
injection well depends largely upon the review of the application by the 
Department of Health and We1 fare. The proposed we1 1 i s  reviewed by this 
department t o  see i f  i t  will unreasonably contaminate o r  deteriorate the 
quali ty of the groundwater below the adopted water quali ty standards of 
t h e  s ta te .  The Director of Health and We1 r ommend t o  the Director 

' environmental problems of hydrological displacement, subsidence, and discharge 

No waste disposal or injection well can be constructed i n  Idaho unless 

of Water Resources t h a t  the permit be disa 6 5  

Federal water quali ty regulations also have a major role  i n  regulating 
reinjection. The Federal Safe Drinking Water Act, the Federal Water 
Pollution Control Act, and the National Environmental Policy Act have 
regulations on this subject. (63) Any reinjection of spent thermal fluids 
Qi l l  require some form of special permit s ta tus  t o  re inject  under federal 
standards. ti.) 
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ue of the reservat ion 
The Act d i rec ts  the 
qu ie t  the t i t l e  f o r  

states reserved t o  
the United States, holds t h a t  geothermal 
resources are included i n  a reservat ion t o  the United States o f  " a l l  c a1 
and other  minerals" under the Stockrais ing and Homestead Act of 1916." ? I  66 

reserved by Executive Order i n  1930. 
of the United States t o  temporari ly withdraw pub l ic  lands o f  the United 
States". . .and reserve the same f o r  water-power s i tes.  . . o r  other purposes 

of the Publ ic  lands surveys ... containin 
o f  which possess curat ive properties.. .y6g) The Department o f  I n t e r i o r  has 
taken the pos i t i on  t h a t  t h i s  Executive Order extends the reser on t o  hot  
water systems de 

t r o l l i n g  the 
acqu is i t ion  o f  geothermal resources on pub1 i c  lands has preempted s ta te  
power t o  issue acqu is i t ion  r i g h t s  t o  geothermal resou es through water 
appropr iat ion laws on federal pub l i c  lands. This doe no t  imply t h a t  geo- 
thermal develo under the National Geothermal Steam Act i s  exempt from 
s ta te  water l a  oncessions t o  the states of appropr iat ion powers and 
other regul ato ers (71) regarding water i n  the Desert Land Act o f  1877 
and other  federal  statutes asserts t h a t  states have j u r i s d i c t i o n  over geo- 
thermal resources regarding t h e i r  re la t ionsh ip  t o  water resources. The 
extent t o  which s ta te  laws can regulate geothermal resources on Federal 

W 

The Department o f  I n t e r i o r  also asserts t h a t  geothermal resources were 
Congress i n  1910 authorized the President 

i f i e d  i n  the orders o f  withdrawals.. ."(68) President Hoover 
au thor i ty  o f  t h i s  a c t  withdrew "every smallest legal  subdiv is ion 

hot  spring, o r  a spr ing the waters 

oped by d r i l l i n g  wel ls  on the pub l i c  lands. YM 
vernment by enacting a comprehensive a c t  

users. 



of the Desert Land Act of 1877, the power of the s t a t e  was extended t o  
Federal lands. (74) Judicial interpretation has limited the state's power 
t o  public lands which have not been reserved by the federal government.(75) 
Under the supremacy clause, the Federal government has the freedom t o  con- 
t rol  the use of i t s  properties without regard t o  s t a t e  law.(76) 

gated t o  the.United States Geolo ical  Survey and other agencies designated 
by the Secretary of Interior.(77! Nothing i n  the Geothermal Steam Act 
authorizes a delegation o f  jurisdiction t o  the s t a t e s ,  
mandate of the Geothermal Steam Act, lessees should not need t o  secure a 
s t a t e  permit for geothermal development on federal 1 ands . (78) 

for  conflict  between s t a t e  and federal regulatory control exis t .  Where 
Idaho geothermal resources are most promising, existing groundwater supplies 
are also i n  great demand by conventional users. I f  geothermal resource 
development ac t iv i t i e s  are subjected t o  s t a t e  water regulations , these 
operations may be compelled to  seek water rights from com 

Supervision of geoth a1 operations on federal lands has been dele- 

Under the s ta tutory 

Although there have been no court t e s t s  of this position the potential 

ny users or  
by other water users from obtaining water rights. PM 

Under the reserved rights doctrine the federal government could claim 
a r i g h t  to  the water necessary t o  fu l f i l l  the purpose of t h e  reservation.(80) 
U.S. Court of Appeals has held tha t  the United States rights t o  necessary 
groundwater is established by implied reservati n 'n  a presidential pro- 
clamation removing area from the pub1 i c  domain.?81] The court sustained 
t h a t  the United States may reserve no t  only surface water b u t  also under- 
ground water for the use of any federal enclave. Ay analogy, geothermal 
resources w h i c h  have been withdrawn from the public domain by Presidential(82) 
and congressional (83) proclamation have a reserved r i g h t  i n  groundwater I 

suff ic ient  t o  maintain the purpose of the reservation. In a rece 
Cal i forni a vs. United States ,  (83a) federal water development pro 
found t o  be subject t o  s t a t e  water appropriation laws. The Court 
tha t  the United States i s  required by the Reclamation Act o f  1902 t o  acquire 
water rights for  i t s  projects under s t a t e  law. 
federal geothermal development projects may have reserved rights 
groundwater b u t  the acquisition o f  tha t  water is  regulated by s t  

This case implies t h a t  

THE ROLE OF STATE REGULATIONS IN FEDERAL GEOTHERMAL LEASES 

Federal geothermal leasing laws allow the consideration of  s t a t e  
regulations i n  federal geothermal leases. The Department of Inter ior  maintains 
tha t  i t  will cooperate i n  federal leases. Other State  regulatory ac ts ,  
similar t o  the Geothermal Resources Act, have been upheld i n  the Idaho Supreme 
Court as reasonably and substantially re1 ated t o  the legitimate police powers 
of the s t a t e .  (88) Idaho's highest judiciary has held tha t  permits and 
bonding requirements of state regulatory acts  do not seek t o  ban federal 
leasing ac t iv i t i e s  b u t  merely seek t o  regulate i t .  
argument. (89) 

When there i s  a conflict  between s t a t e  and federal legis la t ion,  s t a t e  
legis la t ion which make i t  impossible t o  exercise tha t  r i g h t  would be i n  con- 
f l i c t  w i t h  the supremacy clause. The Idaho Geothermal Resources Act would 
be i n  confl ic t  w i t h  the supremacy clause. 
Act would be unenforceable on federal geothermal lands i f  i t  res t r ic ted 

Other cases support this 

k, 
The Idaho Geothermal Resources 
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development t o  the extent  t h a t  i t  rendered i t  impossible t o  develop a l l  
resource areas. A permit  could be denied for  a federal  geothermal lease 
by the s ta te  wi thout  v i o l a t i n g  the supremacy clause. Also, a permit  could 
be issued by the state,  under the po l i ce  pbwers i s  very r e s t r i c t i v e ,  
thus l i m i t i n g  the scope o f  the development. 

powers of the s ta te  because i t  ".....bears a reasonable re la t i onsh ip  t o  
the pub l ic  health, safety, morals and general .welfare o f  the state."(gO) 
A federal lessee i s  faced w i t h  a s i t u a t i o n  i n  Idaho o f  a t ta in ing  a s ta te  
geothermal permit  which i s  based on s t r i c t  s ta te  water appropr iat ion rules.  
A t  present, Idaho Department o f  Water Resources requires a l l  federal  
lessees t o  acquire a geothermal resource permit  before d r i l l i n g  operations 
can begin. (91 

The Idaho Geothermal Resource Act c l  s w i t h i n  the po l i ce  

A1 1 d r i l l  ins  operations beinq conducted a t  the Federal 
Department o f  Energy geothehal  t e s t  s i t e  located a t  Raf t  River, Idaho, 
have complied wi th  the Idaho Geothermal Resources Act by acquir ing a l l  the 
necessary permits from the state.(92) This ac t ion  by the federal  govern- 
ment has been more i n  the s p i r i t  o f  cooperation than a cap i tu la t i on  by the 
federal  government t o  the s ta te ' s  r i g h t  t o  regulate geothermal resources on 
federal  government lease 1 ands. A1 though the federal government does no t  
concede t h a t  the s ta te  has a r i g h t  t o  regulate federal  leases, by the ac t  
o f  complying a t  Raf t  River and Federal government has se t  a precedence t o  
which a l l  fu tu re  federal  geothermal leases w i l l  be held. 

Legal r e s t r i c t i o n s  on geothermal resource development i n  the s ta te  
w i l l  depend upon we1 1 in ter ference con f l i c t s .  
no t  i n t e r f e r e  w i t h  other  water users, then there i s  l i t t l e  reason t o  impose 
r e s t r i c t i o n s  on the geothermal operator, except f o r  those r e s t r i c t i o n s  
necessary t o  prevent the p o l l u t i o n  o f  conventional water resources. 
geothermal we l ls  are i n t e r f e r i n g  o r  have the po ten t ia l  f o r  i n t e r f e r i n g  w i t h  
conventional water resource users , then geothermal operations must be con- 
ducted i n  harmony w i t h  those competing r i g h t s  according t o  Idaho water laws. 

Ju r i sd i c t i ona l  conf 1 i cts  w i  11 occur when adjacent 1 and owners ( federal ,  
state,  p r iva te)  are developing a common pool geothermal resource o r  ground- 
water resource. The app l ica t ion  o f  " f i r s t  i n  t ime and f i r s t  i n  r igh t ' '  w i l l  
probably guide the development o f  t h i s  resource as an energy resource i n  
Idaho, 
w i t h i n  the Idaho Department o f  Water Resources,(93) the s ta te  has made a 
major accommodation regarding geothermal resources which respects the strong 
re la t ionsh ip  o f  the resource t o  other  water resources. 
geothermal resource development can on ly  be accomplished by a compatible 
re la t i onsh ip  t o  appropr iat ion doctr ine. 

I f  geothermal operations do 

I f  

By p lac ing the po l i ce  powers o f  the Idaho Geothermal Resource Act 

It i s  apparent t h a t  

Water r i g h t  c o n f l i c t s  and the need f o r  adjudicated r i g h t s  between 
geothermal users and water users, w i l l  depend la rge ly  on the water need of 
the geothermal operation. The amount o f  water t h a t  w i l l  u l t ima te l y  be used 
by the geothermal operat ion w i l l  depend on the type o ti 1 i t a t i o n  proposed 
f o r  each s i t e .  Non-electr ical  u t i l i z a t i o n  o f  thermal t e rs  i n  the food 
processing indus t ry  could consume thousands o f  gal  1 on 
water.- I f  the thermal f l u i d s  are used f o r  heat ex t rac t ion  and then re in -  
j e c t i o n  back. in to the thermal aqui fer ,  the po ten t ia l  consumption would no t  
be s i g n i f i c a n t  and the po ten t ia l  f o r  water r i g h t  c o n f l i c t s  would be small. 
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The use of geothermal resources for the generation of e lec t r ic i ty  has 
the highest potential for consumption. 
will be developed from a wet steam or h o t  water reservoir i t  is estimated 
t h a t  there wi.11 be a 20% consumptive loss by evaporation.(94) The current 
estimate for  the am of water needed t o  generate e lec t r ic i ty  is 48 acre 
feet/year/megawatt. ysf The major problems with geothermal regulations will 
be the large consumptive users which  cause draw down problems with other 
conventional users o f  regional groundwater resources. 

LJ Since the typical generation f ac i l i t y  



FOOTNOTES 

1. 30 U.S.C. 1001 The Geothermal Ste Act of 1970. 

4 d  Idaho Code 42-4001 &. a. (Chapt 

3. Idaho Code 47-1610 et. seq. (Chapter 

4. Idaho Code 42-101 et .  seq. (Chapter 1, Appropriation of Water). 
Idaho Code 42-226 ,TAppropri a t i on  o f  Groundwater). 

181 e t .  seq., also 30 U.S.C. 351 358. - 
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SUMMARY AND CONCLUSIONS 

T h i s  twelve-month study has attempted t o  estimate the potential for geother- 
mal resource development i n  Idaho. I t  has attempted t o  identify those sites 
w i t h  potential market and suff ic ient  resources t o  support  geothermal develop- 
ment. I t  has also attempted t o  project a r e a l i s t i c  energy range and power- 
on-line dates for  future geothermal developmen.ts. As a t h i r d  objective, i t  
has attempted t o  identify those ins t i tu t iona l  conditions which guide and i m -  
pede t h a t  development. As a fourth objective, this study has attempted t o  
interpret  the legal' parameters which effect  geothermal resources i n  Idaho. 
An attempt was made t o  identify actions that  seem necessary t o  advance the 
development of the resource a t  individual sites and for the s t a t e  i n  general. 

The resul ts  of this study indicate t h a t  the geothermal resources of Idaho do 
have s ignff icant  potential for  con t r ibu t ing  t o  Idaho's energy supply. By 
1985 an estii,:ated 150 MW o f  electr ical  generation capacity could come from 
geothermal energy. By 1995, an additional 350 Mh! of e lectr ical  generation 
capacity could come from geothermal energy. By the year 2020, electr ical  
generation capacity from geothermal energy could range from 750 MW t o  1,350 
MW. The development of these new generating f a c i l i t i e s  will depend upon an 
aggressive exploration d r  

Future industr ia l  uti61 ization of geothermal f luids ,  particularly for food 
processing, could account for  600 x 9 BTUs/year of direct  energy consump- 
t i o n  by 1985. By 1990 the industria direct  energy con sump t S  on of geother- 
mal energy could account fo r  2,230 x 109 BTUs/year. By 2020, the total  i n -  
dustrial  energy cohsumption of geothermal energy could account for  over f ive  
million BTUs/year of direct  energy supply. 
zation of geothermal resources i n  Idaho could exceed 800 x 109 BTUs/year by 
1982. By 1985 commercial and residential u t i l i za t ion  could be as h i g h  as  
2,378 x 109 BTUs/year. By.1990, residential and commercial space heating 
w i t h  geothermal resources could exceed 4,134 x 109 BTUs/year, A t  this r a t e  

ten tri 11 ion BTUs/year of direct heat 
o ten bi l l ion cubic f ee t  

lils 

i ng  program proving  the resources. 

Commercial and residential uti l i-  

r year. Table 15 

is particularly true w i t h  reference t o  new industrial development. 
thermal resources are  going t o  play a major role i n  Idaho's future energy 
and economic growth, remote geothermal sites must ac t  as focal po in t s  for 
locating new industries and communities. 
which are most l ikely t o  develop geothermal resources i n  Idaho are the 

w i t h  geothermal heat and hot water are concerned w i t h  potato processing, 
sugar beet processing, dehydration of other vegetables and fruits, barley 
mal t ing ,  a l fa l fa  dehydration, hog pen warming, and livestock slaughter 
operations. 

A significant fac t  t h a t  this report must s t ress  i s  al though over 370,000 
acres of state and federal lands have been leased i n  Idaho not one explo- 

I f  geo- 

Present and future industries 

z agriculture processing industries. Agri-industries which could be suppl ied 

W 
r 



ration well has been drilled on public lands. Several exploration wells 
have been drilled on private lands. 
thermal resources seem to be conspicuous. 
be federal tax incentives. Development in general. would be stimulated if 
depletion allowances and intangible drilling cost deductions were allowed 
as incentives. 

A secondary impediment to exploration drilling is the regulatory matrix 
which extends development time. This matrix should be streamlined. At 
present, it is extremely difficult to obtain geothermal leases on national 
forest lands and extremely time consuming to pursue permits to develop any 
federal lands. More efficient procedures are needed if the federal govern- 
ment resource lands are t o  be developed. 

A third constraint is the high risk and expens associated with exploration. 
Few individuals, communities, industries, and trepeneurs have sufficient 
"free" capital to invest in a high expense, high risk venture. Low tempera- 
ture resources for space heating could be developed with low risk and capital. 
Sufficient resources are known, but technical assistance for planning and 
feasibility studies are needed to stimulate individual, community, and com- 
mercial ventures. 
centives are needed to stimulate exploration for high temperatures capable 
o f  generating electricity or industrial applications. ' 

knowledge and a great deal of misinformation about the geoth 
potential of Idaho. Enlightenment of the lay person, the co 
sector, \the,professional-legal sector, and the legislative-insti tutional sector 
is essential if.the geothermal resource potential o f  Idaho is to be understood 
and devel oped. 

Some .of Idaho's geothermal resource areas are in the development phase. 
Leases have been issued for extensive areas, and some exploration activity 
has occurred. Ex- 
panded uti1 ization for space heating and industrial appl ications is expected 
by 1985. 
sources is growing. 
in Boise for space heating, Rexburg for industrial applications, and Raft 
River for electrical generation will spur development along and contribute 
to the growing awareness and interest in developing geothermal energy in 
Idaho. 

Several impediments to developing geo- 
The most important one seems to L; 

Better drilling technology, geophysical data, and tax in- 

. A fourth hindrance is a lack of public awareness. There is a general lack of 

Limited electrical generation can be expected by 1982. 

Interest in and awareness of the energy potential of geothermal re- 
Successful development of geothermal projects underway 
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TABLE 15 

SUMMARY OF PROJECTED GEOTHERMAL 
li DEVELOPMENT 

Utilization Resource Date 

Proven Potential Inferred 

Electric 5 1982 
Power 50 50 1985 
Generation 300 100 1990 

1995 
2000 

250 201 0 

( M N  

50 500 2020 
Total 55 400 850 

Total from a l l  resources by 2020: 1,355 MW. 

Proven Poten ti  a1 Inferred 

Direct Heat 803 1982 
Utilization 1,278 700 1985 

1995 

201 0 
2,027 2020 

( to t a l  ) 250 2,006 1990 

( 1 09BTU/yr. ) 13 150 2000 

Total 2,344 2,784 4,883 
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APPENDIX A 

ENERGY DEMAND IN IDAHO . 

TRENDS AND FORECAST 
u 

1 issue facing policy makers i s  the extent i t  is possible or  
desirable t o  change future energy growth. 
growth f n  Idaho w i l l  be largely determined by forces outside the control 
of regional, state and local pol icymakers. 
makers can influence the rate of growth i n  energy supply and t o  some 
degree influence o r  change the type and r a t e  of growth i n  energy demand. 

I t  is clear t h a t  future energy 

Neverthel.ess, these policy- 

I 

I 
i 
I 

An array of policy options and their impacts must be'available i n  
order for policymakers t o  make decisions based on careful and systematic 
analysis of a l l  availahle Information. 
provide background data on energy supply, consumption patterns, and trends 
f n  Idaho and t o  summarize the various demand forecasts tha t  have been made 

The purpose of this chapter is t o  

or the State. An aggregate o f  energy demand information is presented t o  
llustrate the potential contribution geothermal energy can make t o  the 
uture energy supply and ecohomic growth o f  the State. 

~ 

1 

i 
I 
1 
I 

I 
, 
I Table 1 shows Idaho's indigenous energy supply. Hydroelectrical energy 

i s  t h e  major source o f  energy supply from indigenous sources. Wood, so la r  
and geothermal energy presently make only minor contributions t o  Idaho's 
energy supply. Conspicuously, hydrocarbons are no t  an indigenous energy 
source i n  Idaho. Al though  o i l  exploration being conducted i n  Southeast 
Idaho, no major discoveries are expected. 

Those indigenous energy resources w i t h  the greatest potential for  develop- 
t are  lowhead hydroelectric and ge e m 1  resources. Idaho consumes 
e energ than i t  produces. In 197 Idaho produced approximately 

Year, Idaho consumed 227.9 x 1012 BTU of enc?rgy.?l) Table 2-A shows the 
energy budget of I Idaho has a negative energy budget of 
187.77 x 1012 BTU. @! T h i s  def ic i t  i s  made up by importing energy from 
other regions. 

natural gas, and gasoline. 
energy, 
coal f i e lds  i n  kfyoming and Utah. 
adjacent western states. 
products are imported into the s t a t e  via major pipelines. 
the location of the pipelines. 
s t a t e  via truck and rail.  
transportation made of Idaho's petroleum energy base. 

47.13 x 10 Y2 BTU of energy from a l l  indigenous e ergy sources. In the same 

o by county. 

Idaho must import from other regions 1flO perc 
Idaho also imports 63 percent o f  its electr ical  

Petroleu products are imported. from 

The remaining fuel is transported in to  

The majority of the coal imported into Idaho comes by rail from 

Approximately 70 percent of Idaho's petroleum 
Figure 1-A 

. Table 3-A shows the petroleum product mix and 

109 



Table 1-A 

IDAHO INDIGENOUS ENERGY SUPPLY 
Lid 

Gross Del iverable Power 
from Indigenous Sources w i t h  Present Technology 

Energy Type Present Usage Potential 

Hydro 
Gas 
Coal 
O i  1 
Tar Sands 
Oil Shale 
Fission 
Fus i on 
Waste 
Wind 
Wood 
Sol a r  Radi a t  i on 
Geothermal (F1 u i d  
Geothermal (Hot Rock) 

- 3  

44.13 x lo1‘ BTU/YR ( a )  
None ( b )  
None ( b )  
None ( b )  
None (b) 
None ( b )  
None (b) 
None 
Minimal 
Minimal 

2.3 x lo1‘ BTU/YR (d) 
12  .003 x 10 

0.7 x 10l2 BTU/YR ( f )  
None 

(a) 

( b )  U.S. Department of Interior 

Idaho Atlas Project (Annual Average Generation) 

158.5 x 10l2 BTU/YR’(a) 
None (b) 
None (b) 
None (b )  
None ( b )  

. None ( b )  
None (b) 
Unknown- 

2.18 x 10l2 (c)  
Not estimable a t  t h i s  time 
47.1 x 10l2 BTUjYR (d )  

69,100 x 10’2’%TU/YR (9) 
2.1 x 10’8 BTU/YR (e) 

Unknown 

(c) Adapted from Salvato, u s i n g  only Residential and Commercial Solid Waste 

( d )  Estirhate by U.S. Forest Service as  adapted by Idaho Office of Energy 

(e) Total amount of solar radiation reaching ground level i n  Idaho 

( f )  Idaho Office of Energy estimate 

(9)  Circular 726, U.S. Dept. of the Interior,  showing Idaho w i t h  more than 
85% of U.S. recoverable geothermal heat 

1 

J 

! 

Source: Energy Facts, Idaho Office of Energy (Reference #1) 

b+ 
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c e 
Table 2 

c 0 u N I " I E N E x G Y ~  

- 
Electricity thousands 

Billions of Btu Fuel Use produdioll 109 B ~ U  of ranT 
Natural pmductim 

lbtdl Coal Oil Gas CWline Total lessuse 
tY 

Name 

Idaho 'patdl 170687 15933 37895 56630 60230 

Bannodc 
Bear Lake 
Benewah 
Binsham 
Blaine 
bise 
Banner 
Bonneville 
Boradary 
Butte 

25750 1627 
768 134 

12204 559 
1472 4 
1712 330 
6324 572 
1185 25 
424 96 
3407 . 380 
12177 968 
1373 154 
829 0 

CmMS 148 0 
canyon 15109 1994 

/7 caribou 1542 0 - Cassia 5072 605 - .  
Clark 194 0 
Clearwater 3168 818 
euster 588 ~ 0 

5610 8384 
149 222 
2318 3464 
269 402 
339 506 
1546 2310 
334 499 
76 114 
663 991 
2942 .. 4357 
275 410 
149 222 

49 73 
3591 5367 
383 ' 573 
1159 1731 
48 72 
611 913 
128 19 1 

10129 
263 
5863 
797 
538 
1897 
328 
138 
1373 
3870 
533 
458 

26 
4157 
585 
1577 
75 
827 
269 

Elmne 3165 0 742 1109 1314 
I- Franklin 1406 0 335 501 570 
w FreKnt 1981 75 437 653 816 

Gem 1682 d 391 584 706 
2131 0 466 697 968 
3069 509 679 1015 866 

c;oodLng 
Idaho 
Jeff- < 3347 204 600 896 1647 
J- 2081 0 594 888 599 

6708 680 1550 2316 2162 
5136 346 1177 1758 1855 
1518 96 282 421 719 

Lewis 1045 83 242 362 358 
Lincoln 704 0 143 214 347 

Madlm 3412 83 608 909 1812 
Minidoka 4068 204 1028 1536 1299 
Ne2 krce 10915 2820 2220 3317 2558 

1101 0 318 474 309 
2597 163 632 945 , 857 Payette 

power 3681 1385 683 1021 592 
Shoshone 3449 0 747 1116 1587 
TetM 445 0 109 163 174 
win Falls 10959 1006 2591 3871 3492 

710. 0 157 234 320 
1233 13 382 570 269 

i- 

Oneida 702 0 14 8 221 333 
QM- 

44132 - 126554 
0 - 25749 
0 - 767 
0 - 12203 
0 - 1471 
0 - 1711 
0 - 6323 
0 - 1184 
0 - 423 

10854 7447 
6638 - 5538 
0 - 1372 
0 - 828 

0 - 147 
0 - 15108 
3947 2405 
0 - 5071 
0 - 193 
0 - 3167 
0 - 587 

0 - 3164 
1346 - 60 
0 - 1980 
0 - 1681 

10495 8364 
0 - 3068 
0 - 3346 
0 - 2080 
628 - 6079 
0 - 5135 
0 - 1517 
0 - 1044 
0 - 703 
0 - 3411 
0 - 4067 
538 - 10376 
0 - 701 

5741 4640 
0 - 2596 
0 - 3680 

179 - 265 
3767 - 7190 
0 - 790 
0 - 1232 

o - 3448 

: Enerffetics of the United States of America - An Atlas (Referance ff2). 

-__- 

4310 

0 
. o  

0 
0 
0 
0 
0 
0 

1060 
648 
0 
0 

0 
0 
385 
0 
0 
0 
0 

. o  
131 
0 
0 .  

1025 
0 
0 
0 
61 
0 
0 
0 
0 

0 
0 
53 
0 
561 
0 
0 
0 
18 
368 
0 
0 

11421 

1442 
71 
552 
41 
172 
435 
59 
47 
239 
788 
98 
22 

7 
1254 
55 
387 

109 
48 
91 

109 
48 
91 
58 
67 
287 
161 
84 
483 
362 . 
77 
66 
21 

119 
220 
1362 

21 
45 
152 
607 
114 

' 16 
744 
24 
59 



Table 3-A 

Petroleum Product Mix and Transportation Mode 

Chevron Truck 
Energy Type Pipe1 ine Ship and Rail Total 

Gasoline 47.6 10.9 58.5 

Fue 1 3.2 - - 3.2 

Di st i  1 1  ate 
Oi 1 28.6 c 20.0 48.6 

Residual 
O i  1 0 - , 4.4 4.4 

Total 79.4 - 35.3 114.4 

12 A l l  figures are expressed in BTUs x 10 

Source: Energy Fact, Idaho Office o f  Energy (Reference # I )  



1daho.has no indigenous supply natural gas. Sources of Idaho's 
natural gas a re  Canada and nearby w rn s ta tes .  Canada supplies 67 percent 
of Idaho's natural gas while the remaining 33 percent is domestic import. 
Table 4-A shows the major sources'of Idaho's natural gas supply and Figure 
1-A i l l u s t r a t e s  the location of the major natural gas pipelines. 

power. Idaho's e lectr ical  generation f a c i l i t i e s  account fo r  only 37 per- 
cent of t h e , s t a t e ' s  e lectr ical  needs. 
i n t o  Idaho from generation f a c i l i t i e s  outside of the State. 

Power Company (IPC), Washington Water Power Company (WWP), 
and Light Company (UP&L) account for 90 percent o f  the electr ical  power 
sales i n  Idaho. Public u t i l i t i e s  (Co-ops) account for 10 percent of the 
sales. 

shows the historical  makes t o  Idsho's e lectr ical  power needs. 
sales of the;e uti l i t ies for the l a s t  ten years. 

Approximately one-third o f  IPC power is imported from the thermal 
power f a c i l i t i e s  i n  Wyoming. Approximately 95% of UP&L's e lectr ical  power 
d i s t r i b u t e d  i n  Idaho comes from thermal power f a c i l i t i e s  i n  the South- 
western States. 
Idaho from hydroelectrical f a c i l i t i e s  i n  Washington, 
uti l i t ies i n  Idaho and 97 percent of this e lec t r ic i ty  comes from the 
Bonneville Power Administration. 
i n  the State and 67 percent is imported from out of s ta te .  

84 percent of i t s  energy from other "non-Idaho" sources. 
of natural gas account fo r  15 percent of Idaho's total  energy budget.  
Domestic natural gas imports account for 7 percent o f  Idaho's energy budget. 
Domestic e lectr ical  energy imports account for 12 percent of Idaho's energy 
needs and approximately one-half of this amount is  generated from coal 
f i red  thermal power p l an t s  i n  Wyoming and Utah. 
Idaho's energy budget t h a t  is  imported i s  petroleum. The importation of 
petroleum in to  Idaho accounts for  50 percent of the to t a l  energy consumption 
i n  the State.  Pipeline transported petroleum into Idaho accounts fo r  69 
percent of Idaho o i l  import. This o i l  is  Alaskan o i l .  The remaining 31 
percent of Idaho's o i l  imports are  transported by truck and r a i l  and the 
foreign/domestic origin of t h a t  petroleum cannot be determined. Figure 
2-A illustrates the energy source budget for  Idaho. 

Energy Consumption Patterns 

per year.(l) 
t o  energy source. Figure 3-A i l lus t ra tes  percent of tota 
sumption each energy sector represents. 

consumption. i n  Idaho. Commercial consumption is 16 percent and industrial 
consumption accounts for 27 percent of Idaho's energy budget.  Transporta- 
t ion is  the largest  energy consuming sector i n  Idaho account for  33 percent 
of the s t a t e ' s  total  energy use. 

U 

Idaho's- major developed indigenous energy resource is hydroelectric 

The remaining 63 percent is imported 

Three major investor-owned u t i l i t i e s  serve portions bf daho. Idaho 
d Utah Power 

Table 5-A shows the percentage contribution each of these ut i l i t ies  

tsf 

Approximately 90 percent of WWP power is  imported into 
There"are 23 pub1 ic  

Of 14.4 x 106 MWH, 37 percent is generated 

Overall Idaho has a negative energy budget. The State must import 
Foreign imports 

The largest  segment of 

Direct energy consumption i n  Idaho is  approximately 227.9 x 1012 BTU 
Table 7-A shows Idaho's energy consumption by sector according 

Residential consumption accounts f o r  24 percent o f  the total  energy 

W 
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Table 4-A 
, 
4 
I L d  SOURCES OF IDAHO'S NATURAL GAS 

I 

I .  Da i ly  Average 1975 Percent 
BTU x 109 BTU x 1012 of Total  

Indigenous Supply 0 0 0 

Domestic Imports 

Piceance Basin (Western Colorado) 9.4 3.4 7 

San Juan Basin (4  Corners) 18.7 6.8 13 

Big Piney (SW Wyoming) 18.7 6.8 13 





Table 5-A 

Idaho Electrical Power Sales/Idaho Utilities 
L i  i 

Percentage Corttri bution 

i 

Idaho Power Company 

Utah Power and Light 

58% 

15 

Washington Water Power 15 

Public Co-ops 10 

Pacific Power and Light 2 

Total. electrical seales i n  1977 14,316,000 MWH 

Source: Electricity Demand In Idaho, 
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Table 6-A 

Idaho Electricity/Idaho Uti1 ities Sales 

Ultimate Customers 
W 

MWH (000) 

U P & L  WP Pu bl i cs To ta 1 Year 

1969 6097 1311 1816 - 637 9861 

1970 6305 1263 1835 652 10055 

1971 661 8 . 1298 1938 808 10662 

- I PC* - - 

1972 7.322 1430 201 4 91 5 1 1  681 

Av. MCJ 

1126 

1148 

1217 

1333 

1973 7355 2071 1047 12227 1396 

1974 8081 21 00 11  12993 1483 

1975 809 6 2079 I 2228 1232 13635 1557 

1976 8558 1979 2366 1376 14279 1630 

1977 8384 2230 30** 1431 6 1634 



.&id Figure 2-A 

IDAHO'S ENERGY SOURCES 

Domestic and Foreign \ Oil Impor t s  
Domestic and Foreign 

Oil Impor t s  1 
. .  

227.9 x 1012 B T U ~  per year 



Table 7-A 

12 Idaho - Direct Energy Consumption by Sector BTU x 10 
V 

Natural Gas Petroleum* Electricity Other** Total 

Res i dent i a1 10.4 22.3 12.9 7.9 53.5 

Commerci a1 10.3 15.5 10.1 1.2 37.1 

Industria? 30.5 2 .3  21.3 8 .5  62.6 
4 



clr 
Figure  3-A 

IDAHO ENERGY CONSUMPTION BY SECTOR 
, 

227.9 x 1012 BTUS per year 



I n  1977, there were 267,000 occupied housing s t ructures i n  Idaho o f  
which 37,000 were mobile homes. Space heating accounts f o r  79 percent o f  
Idaho's res iden t ia l  energy consumption and ho t  water heat ing accounts for  
an add i t iona l  1'0 percent of the res ident ia l  consumption. (See Figure 4-A). 
Several types o f ,  energy are used, fori ,  these two funct ions Approximately 
20 percent o f  Idaho's homes use natural  gas, 38 percent use pW,roleum, 
30 percent use e l e c t r i c i t y ,  12 percent o f  Idaho's residents use coal and 
wood, and b o t t l e d  gas, only 1 percent o f  Idaho's residences use geothermal 
energy as the  p r inc ipa l  energy source i n  the home. The remaining 11 per- 
cent of the  energy d i r e c t l y  consumed by the res iden t ia l  sector i s  through 
l i g h t i n g  and appliances. 

The commercial sector involves S. I .C .  code numbers 40-93 which 
encompasses most t rade support services, and government, a c t i v i t i e s .  Most 
o f  the energy consumed by t h i s  sector i n  Idaho i s  f o r  space heat ing and 
cool ing. Less than 20 percent o f  the  commercial consumption of energy i s  
f o r  l i g h t i n c ,  appliances and too ls .  

I) 

Indus t r i a l  d i r e c t  energy consumption i n  Idaho i s  approximately 
62.6 x 1012 BTUs per year. 
gas consumpt*"on. An add i t iona l  34 percent i s  e l e c t r i c a l  energy. Coal 
and wood account f o r  an add i t iona l  13 percent o f  the i n d u s t r i a l  energy 
consumption. 
f o r  on ly  3 percent o f  the energy consumed by t h i s  sector. Figure 5-A 
shows the  d i r e c t  energy consumption i n  Idaho indus t ry  by the i n d u s t r i a l  
class. The food and kindred products indust ry  i s  the l a rges t  i n d u s t r i a l  
consumer o f  energy. This indust ry  r e l i e s  on natura l  gas t o  supply 70 
percent o f  i t s  energy needs. This one i n d u s t r i a l  sector accounts f o r  25 
percent o f  t o t a l  na tura l  gas consumption i n  the s ta te  and 40 percent o f  
the i n d u s t r i a l  consumption o f  na tura l ,  gas. The remaining ,70 percent o f  
Idaho's i n d u s t r i a l  natura l  gas consumption i s  d iv ided between the wood 
and paper products indus t r ies  (31' percent), chemical products (13 percent) , 
and other  indust r ies (22 percent). 

Forty-eight percent o f  t h i s  energy i s  natura l  

Petroleum plays a minor r o l e  i n  Idaho's indus t ry  accounting 

, The chemical and a l l i e d  products indust ry  i s  the l a rges t  i n d u s t r i a l  
consumer o f  e l e c t r i c i t y  accounting f o r  50 percent o f  'Idaho's i n d u s t r i a l  
e l e c t r i c a l  energy consumption. This one i n d u s t r i a l  sector accounts f o r  
23 percent of Idaho' 

i n d u s t r i a l  c lass i f i ca t i on .  

o t a l  e l e c t r i c a l  energy consumption. 

Table 8-A shows the major i n d u s t r i a l  by standard 

Idaho I n d u s t r i a l  D i rec t  Energy Use by Major S I C  'Codes 

x - approximate) 

S I C  Code 

20 . 
24 - 26 Wood & Paper Products 10 2 

28 Chemicals & A l l i e d  Products 4 11 

ood & Kindred Products 

W 

21 



I 

1 
RESIDENTIAL DIRECT ENERGY CON 



. .  
I ’  

ENERGY CON 
. .  



Transportation is the largest  energy consuming sector i n  the s ta te .  
The consumption of petroleum products accounts fo r  50 percent of the total  
energy consumption i n  Idaho. Transportation 'accounts for 65 percent o f '  
the petroleum consumed i n  Idaho. The majority of the petroleum consumed 
i n  transportation is  gasoline and diesel fuel for  trucks; autos and farm . 
equipment. 

I t  should be noted that direct  energy consumption by agriculture is 
not separated from the various consuming sectors mentioned above. 
concerning Idaho's present and past consumption of energy does not make a 
special distinction fo r  agriculture. 
agriculture is mixed i n t o  various categories b u t  principally involves 
petroleum and electr ical  consumption. Petroleum consumption by agriculture 
is classified largely under transportation due to  the use of, petroleum by 
farm machinery. Electrical energy consumption by agriculture i s  classified 
into residential and industrial sales. 
sumption by agriculture is  for irrigation. 
Idaho's e lectr ical  energy consumption is  for  irrigation pumping. (3) 
A l t h o u g h  present consumptfon patterns do not separate irrigation as a 
separate consumer section, future demand forecast do make this distinction. 

Projected Energy Growth 

Data 

The direct  energy consumption of 

The major e lectr ical  energy con- 
An estimated 13.4 percent of 

Several energy demand forecasting reports have been done for  Idaho. 
The most noticeable aspects of these forecasting models is the large range 
of forecasted demand. 
years from now, the difference between the lowest and the highest forecast 
exceeds the present total  demand for  the state.. A l l  the forecasting models 
examined differed greatly i n  their? intent, methodology and results.  The 
model considered by the Idaho Office of Energy a5 the most re l iable  i n  terms 
of methodology n unbiased intent i s  the Pacific Northwest Energy Policy 
Project (NEPP) . r4f  The  NEPP study was sponsored by the Pacific Northwest 
Regional Commission. 

The purpose of the NEPP Study was t o  develop an econometric demand 
forecasting model for  a l l  fuels, e lec t r ic i ty ,  o i l ,  natural gas and coal 
for  each of the States of Washington, Oregon and Idaho. 
demand was determined i n  this model for  each energy type for  each major 
consuming sector - residential ,  commercial , industrial ,  transportation and 
irrigation. The  NEPP model forecast for  the period 1975 to  2000, Three 
separate scenarios of energy demand growth rates were forecast: A h i g h  
energy demand forecast, a moderate energy demand forecast, and a low energy 
demand forecast. The NEPP model forecast are presented i n  this paper t o  
i l l u s t r a t e  Idaho's future energy growth potential. 

Between the present and the l a t e  1980s or  about 10 

The total  energy 

The difference between the NEPP low and h i g h  forecast i n  the year 
2000 for electr ical  energy is  more t h a n  2000 average MW. 
between the low and h i  h forecast i n  the year 2000 for  natural gas is 

cast i n  the year 2000 for total  energy for  a l l  sectors I s  104 x 101 BTU. 
The point t o  be made here is that forecasts are  not going t o  provide a 
definit ive answer to how much energy Idaho will need i n  the future. I t  
must be emphasized that  forecasting models a re  merely tools for policy- 
makers and not descriptions of destiny. 

The difference 

!! approximately 20 x 101 9 BTU. The difference between the low and h i  h fore- 

bii 
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Differences i n  population forecast a r e  a major factor i n  varying 

The highest forecast for  

energy demand forecast. The range of population forecast for  Idaho is  
almost as great as  the range o f  energy demand forecast. 
summarizes the various population forecas 
Idaho projects a population o f  1.7 million people by the year 2000 w i t h  
a 3.2 percent per year population growth rate.  The  lowest growth rate  
projected for  the s t a t e  is  an annual increase o f  .44 percent between 1980 
and 1990. The NEPP study takes an econometric approach t o  energy fore- 
casting which also consider availabil i ty,  price and economic changes along 
w i t h  population forecasting. 

Table 9-A 

Under a low growth scenario, e lectr ical  energy consumption i n  Idaho 
w i l l  have an annual average ra te  o f  growth of 1.72 percent per year. The 
greatest increase will be i n  the residential sector which will expand its 
direct  consumption o f  electr ical  energy a t  an average r a t e  of 2.02 percent 
per year between now and the year 2400. Natural gas use for  the same 
period under a low growth scenario is  expected to  increase only .75 
percent p c r  year i n  the residential sector and have up t o  -.8 percent 
ra te  of chdnye i n  the industrial sector. A decline i n  natural gas con- 
sumption is expected between the present and 1990 a t  which time consump- 
t ion is forecasted t o  increase back t o  the 1980 levels. Industrial cutbacks 
i n  natural gas are expected due to  conversions o f  present industries t o  
other energy i n  response to  price, economy and policy regarding gas use. 
Table 10-A shows Idaho's projected energy consumption by consuming sector 
and energy type for  a low growth scenario. 

Under a moderate growth scenario residential energy consumption will 
show an annual average increase of 3.7 percent i n  e lectr ical  demand and 
2 percent per year i n  natural gas demand. The  industrial sector will 
show the most significant change i n  demand. Electr ic i ty  demand by the 
industrial sector w i l l  increase a t  2.9 percent per year under a mqderate 
growth scenario. Natural gas for  the same period will show a decrease i n  
demand of -2.29 percent per year i n  industry. 
gas demand i.s projected t o  occur between the present and 1990 a t  which time 
natural gas consumption will again increase. In response t o  the projected 
decrease i n  natural gas demand by the industrial sector, large incredses 
i n  industri,al consumption of o i l ,  3 .4  percent annually, and coal, -7.41 per- 
cent annually, a r e  projected. Table 11-A sho Idaho's projected energy 

T h i s  decrease i n  natural 

under a moderate growt 

a h i g h  growth scenario ng sectors will experience 
sizeable increases i n  energy demand. 
experience a projected 5.2 percent annual increase i n  e lec t r ic i ty  demand 
and a 3.46 percent annual increase i n  natural gas demand between now and 
the year 2000, Si cant decrease i n  re dential use of o i l  and coal 
are  expected. 

h scenario the industrial sec 
significant increases i n  the use of o i l  (6.2 percent 
(7.9 percent annually) w i t h  only a moderate increase 
demand (4 .3  percent annually) and only a moderate decrease i n  natural 
gas demand ( - .7 percent annually). 
energy demand under a h i g h  growth scenario. 

The residential sector will 

Table 12-A shows Idaho's projected 
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Model 

L: Idaho Population Forecast 

(000) 

1980 1990 2000 

Simulating the Energy Econom 928 1188 1700 

Idaho Department o f  Water Resources 926 1200 1410 i 
Bonneville Power Authority 

Idaho Econometric Model. 

911 

902 1130 -- 
1163 -- 

Private Industrial Source 
(Confidential ) 920 1088 1243 

U.S. Census 

Series I E 

Series I1 E 

Series 111 C 

761 81 7 

807 907 

830 979 

Source: Idaho Office o f  Energy 



Table 10-A 

LOW GROWTH SCENARIO - ALL FACTORS 

Idaho 1974 ~ 1980 1995 AARG 2000 1990 
Electricity . 46.68 49.49 57.35 ' 61.78 67.99 1.72% 
Gas 50.87 44.97 37.17 42.23 46.68 -.33 
Qi 1 117.59 96.51 ' 98.66 103.27 10gr.92 119.07 .05 
,Coal 10.38 13.14 14.76 14.82 14.90 15.28 1.50 

6.00 1.57 Wood Residue 4.00 4.00 5.00 5.00 6.00 

- - 

Total 226.52 208.11 205;42 217.61 234.83 255.02 .47 

LOW GROWTH SCENARIO - RESIDENTIAL SECTOR 
Idaho I 1974- 1980 1985 1990 1995 2000 AARG 
El ec t ri ci ty 12.26 13.89 15.65 17.31 18.79 20.63 2.02 
Gas 9.65 11.60 10.44 10.39 11.11 11.71 .75 
Oi 1 13.87 3.53 2.86 2.01 1.39 .94 --9.83 
Coa 1 3.01 2.83 2.69 2.56 2.44 2.32 -1.00 

Total 38.79 31.85 31.65 32.27 33.74 35.59 - -33 
LOW GROWTH SCENARIO - COMMERCIAL SECTOR 

Idaho 
Electricity 
Gas . 
04 1 

1974 1980 1985 1990 1995 2009 AARG 
5.81 5.71 6.08 7.14 7-85, 8.99 1.69- 
8.19 6.64 5.57 6.36 7.31 8.153 - .OO 
8.51 5.33 5.90 6.46 7.22 8.05 - .21 
22.51 17.69 17.55 19.86 22.39 25.22 .44 

LOW'GROWTH SCENARIO - INDUSTRIAL SECTOR 
Idaho - 1974 1980 1985 1990 1995 2000 AARG 
Electricity 18.43 1725. 18.11 20.82 23.55 27.42 1.54 

I 33.03 26-73 18.69 20.43 23.81 26.79 - .80 
21.45 15.62 17.65 19.25 '21.17 23.74 ..39 

Gas 

7.37 10.31 12.07 12.26 12.46 12.97 2.19 
, 
I 

LOGJ GROWTH SCENARIO - IRRIGATION SECTOR 

12.18 11.58 10.95 1.63 

(Units in 1012 BTU) . 

&J Source: Northwest Energy Policy Pro 
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Idaho 
Electricity 
Gas 
Oi 1 
Coal 
Wood Residue 

Total 

Idaho 
Electricity 
Gas 
Oi 1 
Coa 1 

Total 

Idaho 
Electricity 
Gas 
Oi 1 

Total 

Idaho 
Electricity 
Gas 
Oi 1 
Coal 
Wood Residue 

Total 

Idaho 
Electricity 

Idaho 
All Petro.leum 

(Units in BTU) 
Total 

Table ll-A 

MODERATE GROWTH SCENARIO - TOTAL.: ALL SECTORS 

1974 - 1980 1990 1995 2000 AAk 
43.68 52.52 67:14 77.04 89.67’ 2.80 
50.87 36.00 32.88 37.88 43.17 - .63 
117.59 108.41 114.00 127.00 145.16 169.27 1.41 
10.38 18.56 24.92 31.37 39.39 49.54 6.20 
4.00, 5.00 6.00 7.00 8.00 2,70 

226.52 220.49 232.04 264.39 306.47 359.65 1.74 

MODERATE GROWTH SCENARIO - RESIDENTIAL SECTOR 
1974 1980 1985 1990 1995 2000 AARG 
12.26 14.94 18.48 22.22. 26.38 31.70 3; 72 
9.65 12.34 11.89 12.67 14.54 16.66 2.12 
13.87 4.67 3.23 2.25 1.57 1.08 -9.35 
3.91, 2.83 2.69 2,56 2.44 2.32 -1.00 
38.79 34.79 36.2- 39.70 44.93 51.76 1.12 

MODERATE GROWTH SCENARIO - COMMERCIAL SECTOR 
1974 1980 1985 1990 1995 2000 AARG 
5.81 5.59 6.46 7.52 8.68 10.10 2.15 
8.19 6.54 5.72 6.67 7.94 9.36 .51 
8.51 6.75 7.07 8.40 10.17 12.33-, 1.44 

22.51 18.87 19.25 22.59 26.79 31.79 1.34 

MODERATE GROWTH SCENARIO - INDUSTRIAL SECTOR 
1974 1980 1985 1990 1995 2000 AARG 
18.43 20.06 21.73 26.44 31.96 38.79 2.90 
33.03 17.12 12.27 13.54 15.41 17.16 -2.49 
21.45 22.01 26.22 32.06 40.23 51.12 3.40 
7.37 15.73 22.23 28.81 36.95 47.22 7.41 
4.00 5.00 5.00 6.00 7.00 8.00 2.10 
84.28 79.93 87.45 106.86 131.54 162.29 2.55 

MODERATE GROWTH SCENARIO - IRRIGATION SECTOR 
1974 1980 1985 1990 1995 2000 AARG 
7.19 11.93 11.57 10.96 10.03 9.08. * 90 

MODERATE GROWTH SCENARIO - TRANSPORTATION SECTOR 
1974 1980 1985 1990 1995 AARG 

73.76 74.98 77.48 84.29 93.19 104.74 1.36 

(di Source: Northwest Energy Pol icy Project, (Reference #4) 
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Table 12-A 
. 

HIGH GROWTH SCENARIO - TOTJL; ALL SECTORS 

Idaho 1974 1980 1985 1990 1995 2000 . AARG 

50.87 51.17 47.52 53.32 55.69 66.23 1.02 
LJ E l e c t r i c i t y  

Gas 
117.59. . 114.37 149.63 185.56 232.93. 294.93 3.60 
10.38 16.88 21.23 28.06 39.69 . 55.90 6.69 

O i  1 
Coal 
Wood Residue 4.00 7.00 10.00 12.00 10.00 6.00 1.57 

Tota l  226.52 244.41 292.69 357.80 437.71 551.63 3.48 

HIGH GROWTH SCENARIO - RESIDENTIAL SECTOR 

43.6, 54.99 64-31' 78.86 99.40 128.57 4.24 

Idaho 1974 1980 1985 1990 1985 2000 AARG 

Gas 9.65 13.46 14.57 17.09 19.72 23.35 3.46 
E l  e c t r i  c i  ty  12.26 16.05 20.28 26.27 34.~9 46.61 5.27 

O i  1 13.87 4.79 5.73 4.70 3.39 2.25 -6.76 
Coal 

Tota l  
3.01 2.83 2.69 2.56 2.44 2.32 -1.00 
38.79 37.13 43.27 50.62 60.45 74.53 2.54 

HIGH GROMTH SCENARIO - COMMERCIAL SECTOR 

Idaho 1974 1980 1990 1995 2000 AARG 
E l e c t r i c i t y  5.81 6.34 9.81 12.54 16.25 4.04 
Gas 8.19 7.74 8.51 10.50 12.04 15.64 2.52 
O i  1 8.51 8.03 14.43 19.92 27.13 36.25 5.73 

Tota l  22.51 22.11 30.63 40.22 51.71 68.14 4.35 

HIGH GROWTH SCENARIO - INDUSTRIAL SECTOR 

Total  
I 

0 AARG 
10.10 1.31 

TH SCENARIO - TRAN 

2000 AARG 

153.69 2.86 
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Table 13-A summarizes the projected rates of change i n  energy consumption 
by energy type for  low, moderate and h i g h  growth scenarios. 
growth scenario although not considered total ly  accurate is considered the 
most r ea l i s t i c  energy demand projection fo r  the State of Idaho. 
increases i n  the demand for  energy i n  the residential sector will 'cause a 
major increase i n  e lectr ical  energy demand and moderate increase i n  natural 
gas use. Significant future decreases i n  demand are  expected for  o i l  and 
coal i n  the residential sector. The present trend i n  Idaho i s  a 7 t o  1 r a t io  
of e l ec t r i c  vs. natural gas hookups i n  new housing s t a r t s  i n  Idaho. 
present trend continues the moderate growth scenario can be Considered as  a 
real i s t i c  projection' of residential energy demand i n  Idaho. 

Under the moderate growth scenario, the most significant changes i n  
Idaho's energy budget will occur i n  the industrial sector. Coal is pro- 
jected t o  have the most significant increase i n  energy demand while the 
use of natural gas i s  expected t o  decrease. 
industry is expected t o  increase 7.4 percent annually while natural gas 
demand i s  expected t o  decrease 2.5 percent annually under a moderate growth 
s cena r i 0. 

Geothermal Market Potential 

The moderate 
i j  

If this 

The demand for  coal'by Idaho 

The major impact of geothermal ut i l izat ion by Idaho consumers w i l l  
be to deter some of the projected growth i n  natural gas, e lec t r ic i ty  and 
coal energy. Minor impact can be expected i n  projected petroleum consumption 
because the majority of this energy consumptions will be i n  the transportation 
sector. 

The major energy end use i n  the residential sector is space heating and 
water heating. These two end uses account for  89 percent of the residential 
energy consumption. Seventeen communities i n  Idaho have contacted the Idaho 
Office of Energy regarding their desire to develop the geothermal energy of 
their area. An additional f if teen other communities have also been identified 
as having significant geothermal potential. T h i s  represents a statewide 
potential of 229,955 people, l i v i n g  i n  close proximity ( less  than 20 km) of 
potential geothermal resources. In terms of national population this i s  not 
a significant number o f  people b u t  i n  terms of Idaho's population this number 
represents almost one-third of the State population and one-half o f  the 
urban population. 

Spaceheating and water heating i n  the residential sector account for  
20 percent of the total  energy consumption i n  the s ta te .  
the commercial sector accounts for  an additional 10 percent of Idaho's total  
energy consumption. Spaceheating is the largest  energy-consuming area which 
is  compatible t o  direct  use of low temperature geothermal resources. 
Idaho, spaceheating i n  the residential and commercial sectors accounts for  
68.2 x 1012 BTU per year o f  direct energy consumption. The most logical use 
for  geothermal resources i n  the residential and comercial sector would be 
t o  help meet present and future spaceheating needs. 

The food and kindred products industry, the lumber and paper products 
industry and chemical products industry are the major industrial consumers 
of energy i n  Idaho. 
phosphate ore reduction t o  make f e r t i l i ze r s .  

Space heating i n  

In 

The chemical products industry i n  Idaho is largely 

CFi T h i s  industry gets 70 percent 
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Table 13-A 

W 
RATES OF GROWTH- I N  ENERGY CONSUMPTION 

Percentage Annual Average. Rate o f  Change 
Forcas ted (1 964-2000) 

H is tor ica l  Low Moderate High 
( 1964- 1 974) Growth Growth Growth 

Idaho 



I 

, 

of i t s  energy from electr ical  power and less t h a n  30 percent from natural gas. 
The use of geothermal resources i n  phosphate reduction would be very limited. 
Geothermal energy could contribute to the demand needs of this  industry by 
developing new electr ical  generation f a c i l i t i e s .  s.' 

The majority of Idaho's lumber and paper products industries are  ( 5 )  
located i n  Northern and Central Idaho and somewhat isolated from the major 
geothermal areas o f  the State. Limited uses of geothermal energy i n  this 
industrial sector are possible b u t  major contributions by geothermal energy 
resources are not foreseen. 

O f  the three major industrial sectors i n  Idaho's economy, the food and 
kindred products industry is the one industrial sector which could u t i l i ze  
large quantities of geothermal resources directly.  T h i s  industrial sector 
is  the largest  natural gas consuming sector i n  Idaho accounting fo r  20 per- 
cent of the s t a t e ' s  total  natural gas consumption. The food products industry 
has the largest  industrial energy demand i n  Idaho. T h i s  demand is approxi- 
mately 20 x 1012 BTU per year and 70 percent o f  this energy is natural gas 
and approximately 20 percent is  coal. 

(44 x 1012 BTU) of the industrial energy consumption i n  the State. Table 
14-A shows these plants i n  order o f . t he i r  energy demand. 
plants are  lumber and paper mills and a l l  seven are  located i n  Northern 
Idaho. 
also ore reduction plants. 
is unrealistic. 
twelve plants by development of new e lec t r ic  generation capacity. 

and processing plants. 
located i n  the Snake River Plan w i t h i n  50 km of known geothermal resources. 
These nineteen plants account for  14.77 x 1012 BTU per year of direct  energy 
consumption. 
prime direct  energy users which require hat water and could u t i l i ze  large 
quanti t i e s  of geothermal fluids. 

The 32 largest  industrial  plants i n  Idaho account for 71 percent 

Seven of these 

Three plants are phosphate reduction plants. Two other plants are 
Direct use o f  geothermal energy i n  these plants 

Geothermal energy could help meet the energy demand of these 

Twenty of the thirty-two largest  industrial f a c i l i t i e s  in Idaho are  food 
Nineteen of these food processing f a c i l i t i e s  are  

Potato, sugar beet and vegetable processing f a c i l i t i e s  are  

The greatest potential for use of geothermal energy in Idaho industry 
is  i n  providing hot f l u i d s  to  present and future food processing f a c i l i t i e s  
and new electr ical  generation capacity for  the growing phosphate industry. 
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Table 14-A 

Major Industrial Energy Demand 'Ranking i n  Idaho 

k-d 
( 1 O1 BTU/Y R )  

Energy Dewnd ' Ranking Company / Location / Process 

1 Pot1 iston, P u l p  & Paper Mill 10.00 
2 FMC Corporation, Pocatello, Phosphate 5.60 
3 Bunker Hill Corp., Kellogg, Lead and Zinc Mine 4.61 
4 J. R. Simplot Co., Pocatello, Fertilizer/Ph 2.92 
5 Idaho Cement, Inkom, Portland Cement 1.80 
6 Monsanto Corp. , Soda Springs, Phosphate 1.70 
7 Ore-Ida Foods, Inc. Burley, Potato Processing 1.64 
8 3. R. Simplot Co. , Heyburn, Potato Processing 1.64 
9 '  J. R. Simplot Co., Caldwell, Potato Processing 1.64 

10 1 .oo 
11 Amalgamated Sugar Co., Nampa, Sugar Beets 1 .oo 
12 U&I Sugar Co. , Idaho Falls, Sugar Beets 1.00 
13 Rogers Brothers Co. , Idaho Falls, Potato Processing 1 .DO 
14 General Foods Corp., Nampa, Potato Processing .82 
15 Lamb-Weston, Inc. American Falls, Potato Processing .82 
16 Potlatch Corporation, Lewiston, Lumber Mill .65 
17 R. T. French Co., Shelley, Potato Processing .56 
18 Idaho Fresh-Pak, Inc. , lewisvil le,  Potato Processing .56 
19 . Idaho Potato Packers Corp. ,Blackfoot, Potato Processing .54 
20 Potlatch Corporation, Pierce, Plywood Mill .52 
21 Potlatch Corporation, Pierce, Plywood Mill. . .52 

23 Potlatch Corporation, Post Falls, Particle Board Mill .46 
24 Idaho Frozen Foods, Twin Falls, Potato Processing . .38 
25 A & P Tea Company, Burley, Potato Processing .38 
26 Twin City Foods Inc., Lewiston, Frozen Fruit & Veg 
27 J. R. Simplot Company, Aberdeen, Potato Processing 
28 Carnation Company, Nampa, Potato Processing 
29 American Potato Co., Blackfoot, Potato Processing .38 
30 Del Monte Corporati on ,' ,Burl ey , Potato Processing .32 
31 Green Giant, B u h l ,  Potato Processing .32 , 

32 Nicks Forest Industries, Grangeville, Lumber Mill .30 
33 3. R. Simplot Co. , Idaho Falls, Potato Processing .27 

Amalgamated Sugar Co. , Twin .Fal ls ,  Sugar Beets 

22 Potlatch Corporation, St; Mari'ek; Plywood N i l 4  . *. .49 

34 Rogers Bros. Co. , Rexburg, Potato Processing .25 

Tot a1 35.23 

Seven Lumber and P er Mills (all  i n  Norther 12.94' 
Three Phosphate reduction plants 10.22 
Two Ore and Cement plants 6.41 
Twenty-four Food Processing P1 ants 15.67 

Source: Industrial Waste Heat for  Adjacent Communi t ies and Industrial 
Applications (Reference #5). 
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APPENDIX B 

OTHERMAL DEVELOPMENT REGION I 

NORTH I DAH0 PANHANDLE REGION 
4 J  

The Panhandle region of Idaho described in this chapter encompasses 
a l l  the counties north o f  the southern boundary of Idaho County, Idaho. 
T h i s  large region covers about one-third of the s ta te  land mass. The 
boundaries-of this region coincide w i t h  the boundaries o f  the Coeur 
d'Alene BLM Distr ic t  and Idaho State Planning Regions I and 11. Most of 
the known geothermal occurences i n  this region are located in remote 
mountainous areas. 

There are only a limited number of areas i n  this region with both 
' adequate geothermal resources and local economic demands which could be 

sa t i s f ied  by developing the resource. 

Geothermal Potent i a1 

Region: the Coew d'Alene Mining Distr ic t ,  the Lochsa Area, the Red 
River Area, the Bergdorf Area, and the Riggins Area. W i t h  the exception 
of the Coeur d'Alene Mining Distr ic t ,  the majority of the thermal springs 
and seeps i n  the region are found i n  a two thousand square kilometer\ 
area between the Lochsa and Salmon Rivers i n  Idaho County. 

One geothermal area, Riggi ns Hot Springs, has 1 i m i  ted commercial 
potential. Of a l l  the geothermal areas i n  the North Idaho Panhandle 
region, Riggins Hot Springs is the only geothermal areas spa t ia l ly  
located near a potential market area. 
Coeur d'Alene geothermal areas are isolated, mountainous areas w i t h  

Five thermal areas were examined. i n  the North Idaho Panhandle 

The Red River, Bergdorf, Lochsa , 

i a l  and no major market potential. 

Panhandle geothermal region are l o  

t h f s  region are isolated by very rough mountainous t-errain. 

rea. 
ess area that  r e s t r i c t s  motorized t r a f f i c .  The thermal springs o f  

The Lochsa area is enclosed w i t h i n  the Selway Bitteroot Wilder- 

Both  the 

t of the town 

W 
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Highway 95 t o  Riggins ,  then east  12-kilometers along Nez Perce 
National Forest Road 103 t o  Allison Creek. 
an all-weather gravel road which follows the north bank of the Salmon 
River. 
accessed by a small private bridge. 

small resort  and commercial greenhouse a t  the site. 
acres o f  private land surrounding the hot springs, the remaining land 
area i s  owned by pub l i c  agencies. Most of this land i s  extremely steep 
canyon land. 

The hot spr ings  are  vent ing  from Quarternary alluvium which is les. 
than 5 meters thick. 
The temperbture of the hot s p r i n g s  is 42OC and the discharge 1s aPProx- 
imately 3.5 L/S (50 gpm) from four vents. S i l ica  Ge@)emical thermometry 
predicts an aquifer temperature of 120°C a t  depth.  
the hot springs is  probably s t ructural ly  controlled by a major north 
t rending  normal faul t .  I t  is possible that  exploratory d r i l l i n g  into the 
shear zone of this f au l t  could increase the temperature and flow of the 
thermal water . 

Expansion o f  the greenhouse operation is handicapped by the *shadow 
effect  of the canyon walls. 
dence w i t h  the sun  du r ing  the winter months. 
capabili t ies of the greenhouses. Any major expansion of the greenhouse 
operation must consider alternative crops w i t h  more tolerance t o  low 
l i g h t .  Present operations have concentrated on tomatoes and flowers. 

Riggins has a population 
of 580 people and is  80 kilometers from its nearest neighboring commun- 
i ty .  Two crops appear t o  be possible alternatives;  mushrooms and tree 
seedlings. Mushrooms require very l i t t l e  l i g h t  and are presently import- 
ed t o  Idaho markets from California. 
Timber harvesting i n  this region will require extensive replanting i n  the 
near future. 
advantage due t o  lower transportation cost. 

The Forest Service road is 

The hot springs are  on the south bank of the river and are 

Present development of the geothermal potential i s  limited t o  a 
Except f o r  640 

11 1 The surrounding country rock is. Mesozoic gneiss. 

The location of 

The location has a limited angle o f  inci- 
T h i s  limits the productive 

The market for  local produce i s  limited. 

Tree seedlings could be used locally. 

A local source of t ree  seedlings would have an economic 

A fish hatchery is also a feasible future development possibil i ty.  
The location of the Riggins Hot Springs a t  an accessible area is  the 
Salmon River Canyon makes i t  an ideal location for future hatchery 
operations. 
under the authorization o f  the Bonneville Power Administration. 
will be b u i l t  i n  this drainage i n  order t o  provide spawning grounds for  
the Columbia River salmon fishery. Future growth and increasing demand 
for  salmon is increasing the need for  more hatcheries. The development 
of a salmon hatchery a t  Riggins  Hot Springs could h e l p  meet future 
salmon fishery needs. 

future exploration d r i l l i n g  i n  $he area. 
a t  this time. 

available space and the isolation of the si te.  
(12 kilometers from the springs) i s  $a small lumber and resort  community 
located a t  the confluence of the Salmon and Little Salmon Rivers. 

The Salmon River Drainage i s  a protected fishery habitat 
Ro dams 

Large scale geothermal development possi b i  1 i tes w i  11 depend on 
No exploration is foreseen 

If h i  her temperature f l u i d s  12OoC) are developed i n  
significant volumes a he narket potential is \ imited by the amount of 

The  town of Riggins 

Ld 
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l The town has only 580 people, approximately 150 'residential units and 
40 commercial buildings. 
space heating of homes and commercial bu i ld ings .  
Riggins  is the Salmon iver Lumber. Company which employs about 100 
people.g The mill is 
40 x 10 BTU per ea r  of direcs energy and could u t i l i z e  geothermal 
energy for space K eating and k i l n  drying. 

There is very l i t t l e  geological information about the resource 
area. Exploration for  higher volumes and temperatures would be a h i g h  
risk adventure a t  this time. 
t o  h e l p  determine the potential of the resource. The environmental 
sensi t ivi ty  of the Salmon River will limit on-site development t o  non- 
industrial  sectors. 
economic data t h a t  is specific t o  the Riggins Hot Springs.site. 

The ci ty .  could use the geothermal heat for 

j o r  energy consumer which uses approximately 

The major industry i n  

Geophysical resource assessment i s  needed 

Table 1-B l ists  the physical, inst i tut ional  and 

Table 1-B 

SITE DATA SUMMARY 

Site: Riggins Hot Springs 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 

. .Longitude: 

, 45' 47' 25" N 

115' 11 ' 86" - 

..Rectilinear: Sec. 14, SE, NE,  SW; T24 N ,  R 2 E Boise Meridian 

. .County: Idaho 

. .Adjacent Counties: Adams, Clearwater, Lemhi, Lewi 
Valley 

. .Topography : ( 3 )  Riggins Hot Springs are  i n  the narrow deep 
river canyon of the Salmon River. The Springs 
are located on a re la t ively f l a t  alluvial  deposit 
which i s  surrounded on three side by the Salmon 
River and the fourth side by a 900 meter high 
escarpment, of the canyon wall 

I 

I 

I 

..Present Land Use: Commercial land  use; greenhouse operation a t  
hot  springs. Recr 
used extensively f 

..Future Land Use Plans: Expanded deve 

..Aesthetics: Area has a h i g h  aestheti 
sively for  recreation. Area is  the low reach of the 
"River of No Return". 

haeological Significance: 
W 

Historical Indian use of the area. 
n i n g  a 



(Table 1-B Cont 'd . )  

GEOLOGICAL/GEOPHYS ICAL DESCRIPTION 

. .Geologic Description: deep narrow d: 
gorge of the Salmon River. The.Hot Sppings 
a re  venting from Quaternary Alluvial deposits 
which. overlie Paleozoic and Mesozoic gniess. 
The area has a major north trending normal 
fau l t  which is  a probable structural control 
o f  the thermal f l u i d s .  The Salmon Ri.ver i s  
flowing east-west a t  the intersection w i t h  
the fau l t  where the ho t  springs are  found. 
Area geology was mapped by Hamilton (1969). 

No geophysical work i s  known for this area. ..Geophysical Summary: ' 

..Geologic Hazards: 

RESERVOIR CHARACTERISTICS 

Area is subjected to  periodic (lOOsyear)j 
flooding . 

..Reservoir Temperature (2) . 
i 

. .Surface: 45 '~  

..Subsurface: 
~ 

t 

Na-K-Ca: 95OC i 

No down hole temperatures available 
. . Geoc hemi ca 1 (2) 

sio2: 120% 
i 

. . Flow Rates : ( 2 )  Four major springs, total  discharge approximately 
(50 gpm) 3.5 L/S 

I . .pH: 8.1 

. .Total Dissolved Sol i d s  : ( 2 )  199 mg/l 

. .F lu id  Chemistry: 

S i  : 72.0 
Ca: 6.2 
Mg: .l 
Na: . 160.0 
K: 3.4 
HCO3: 11.0 
c03: 25.0 
SO4 : 300.0 
P4: .02 c: 8.0 
F: 2.1 
NO3 : .02 

(2) (milligrams per l i t e r )  

I ..Estimated Nonelectric Energy Potential (MBtuh 30 years) : .21 
I (best estimate) .6 
I 

. . Subsupface Area o f  Reservoir: 1 Km3 
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(Table 1-B Cont'd.) 

. .  6 i  LAND OWNERSHIP AND LEASING 

TOTAL AREA FEDERAL STATE PRIVATE OTHER 
(Acres) (Acres) (Acres) (Acres ) 

-- Land Ownership 5760 640 640 

Leased None Non None None -- 
** Summary o f  Leasing Status  and Ne : No interest  shown t o  lease area 

GEOTHERMAL DEVELOPMENT STATUS 

+*Present Development S ta tus :  A small 80 acre area o f  f l a t  land is 
presently used for  a small resort  and . 
commercial greenhouse operation. 

' Limited expansion of present use can be expected t o  space heat 

Exploration for high temperatures and greater 
volumes. The f lu ids  could be transported v ia  
pipeline down Forest Service Road-#304 t o  the 
City of Riggins which is 13 km west o f  the s i t e .  
Thermal fluids could be used for space heating 
i n  the town or k i l n  drying i n  the local lumber 
mill. 

more greenhouses and possibly a fish hatchery. 
Projected uses: 

1 
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b INSTITUTIONAL CONSIDERATIONS (Federal ) 

Institutional 
Requirements 

Federa 1 Geot hermal 
Resource Lease 
(30 C.F.R. 3000) 

National Environ- 
mental Policy Act 
(42-U.S.C. 4331) 

Federal Water Pol- 
l u t i o n  Control Act 
(33-USCA 1251) 

Agency and Status of Requirements 
Public Attitudes ( i  .e., EIA/EIS Requirements 

Leases are  made pursu- Area is open to  noncompetive 
ant. t o  the Geothermal leases a t  this time. Special. 
Steam Act of 1970. conditions are  required i n  the 
(84 Stat. 1566) leases w i t h  regard t o  potential 
(30 USC 1001-1025) ' archaelogical and historical  
R.L.M.,  U.S.F.S. sites, adjacent roadless areas, , 

U.S.G.S. and c r i t i ca l  habitat areas. 
Nez Perce National Forest and 
Coeur d'Alene BLM District are  
the primary pub l i c  land 
agencies. 

An E.I.A. is required A preliminary E.A.R. will be 
before leases are required before an exploration 
i ss ued . d r  i 1 1 i ng project . In general 
E.P.A. an E.I.A. is required for  a l l  

projects involving exploration 
and development. An E.I.S. 
will be required for any major 

Groundwater is i ncl uded under 
this Act and the reinjection 
of geothermal effluieht will 

. action. 

The national goal of 
this act  is t o  a t ta in  
-0- p o l l u t i o n  by 1985. 
E.P.A. require permi ts. 

i n g  Water Act 
(42 U.S.C. ( A )  300 

Federal Safe Drink-  T h i s  Act is concerned The Act se t s  standards for  
w i t h  protection of wells and well d r i l l i n g  and 
underground water could influence future geo- 
sources that  could thermal wells and disposal 
be used for domestic wells. 
water. 
E.P.A. 
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INSTITUTIONAL CONSIDERATIONS (State) 

W 
I 

Insti tutional Agency and 
Requirements Pub1 i c  A t t i  tudes 

Leases on State 1 
(Idaho Code 47-601 Land Commi ssi on be continued w i t h  dil igent ' 

et .  seq. Chapter 16, is  authorized t development. Rentals are s e t  
Geothermal Resources) issue leases fo by the board. Several leases 

geothermal reso have been granted on s t a t e  
es  underlying s t a t e  lands. Lease s ize  is limited 
and school lands. t o  a maximum of 640 acres/lease. 

The State Board Lease term is la years and can 

Geothermal Resource The regulatory pow- 
Permits. e rs  of the s t a t e  
(Idaho Code 42-4001 Geo t herma 1 Resource 
e t .  seq. Chapter 40, Act are placed i n  
Geothermal Resources) the Idaho Depart- 

ment of. Water 
Resources. 

Any private owner, o r  holder of 
a s t a t e  or federal lease of 
geothermal resources must f irst  
apply for a geothermal resource 
permit from J.D.W.R. before any 
d r i l l i n g  operations can begin. 

r Appro p r  i a t i on The Idaho Department Under the Idaho Geothermal Re- 
o f  Water Resources sources Act, applicants can be 

a water r i g h t  l i c -  of the s ta te .  
ense. 

Permits ard iss 
by the Department e l l  can be constructed i n  Idaho 
of Mater Resour unless a permit has been issued 

this permit i s  contingent upon ' 

the approval o f  the Department of 
~ Heal t h  and' We1 fare. The proposed 
well i s  reviewed t o  see i f  i t  will 

nreasonably contaminate o r  deter- 
orate*the qual i ty  of the ground- 
a t e r  below the adopted water 
uali ty standards of the s ta te .  

(Idaho Code 42-101 
e t .  seq. Chapter 1 issues water approp- required t o  mak 
Water Appropriation ) riation permits and t o  appropriate 

\ 

Injection we1 1 s 
(Idaho Code 42-3 
e t .  seq. Chapter 39 
Waste Disposal .and by I.D.W.R. The approval of 
Injection Melts) 

waste disposal or  injection 

b 
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(Table I - B  Cont'd.) 

ENVIRONMENTAL FACTORS 

**CLIMATE (4) 

. **Prevailing Winds: East-West 

**Precipitation (Annual): Snow: 30.7 cm 

**Days o f  Sunshine (Annual): 300 

**Average Temperature (OC 

Precipitation: 39.34 cm/yr 

Jan. ' July 
M i  n i mum; 3.2 10,45 

Maxi mum : 4.9 33.5 

**Degree Days (Annual ) : 5097 

**El ecation : 609.6 meters 

**Ai r Qual i t y  : High 

**Geologic Factors: 

**Mater Qual i ty  : 

**Noise: Low 

Flash flooding of side canyons and fa l l ing  rock 
and rock s l ides  are frequent a f t e r  major storms. 

High 

**BIOLOGICAL 

**Dominant Flora: 

**Dominant Fauna : 

Sagebrush, cheat grass ecosystem 

Mu1 e Deer 
Coyote 

TRANSPORTATION AND UTILITIES 

**Utility or  Energy Transmission Corridors and Faci l i t ies  
A 220 v o l t  line services the Riggins  Hot Springs Resort. 
Right-of-way is owned by Idaho Power Co. 

**Transportation Corridors or  Faci 1 i t i e s  

All weather gravel road from Riggins and Highway 95 t o  Riggins 
Hot Spr ings .  
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(Table 1 - B  Cont'd.)  

POP ULATI ON 

**General Descrip 

kilometers east of the town of 
Riggins. Riggins i s  a small community o f  580 persons. The town . 
has a growth rate o f  8% per year. The major economic activit'ies 
o f  the area are logging, lumber processing, recreation, cattle 
ranching and mining. The principle industry i s  the local* lumber 
mill. 

**Economics 



BERGDORF GEOTHERMAL SUB AREA 
, 

The Community of Bergdorf and nearby hot springs is located 51 kilo- 

44 meters north of McCall, Idaho. The geothermal potential of t h  
limited and can be considered a low potential development site 
has been shown to  lease the general area for  exploration. 
to  develop the geothermal resources has been from the local residents t o  
develop the recreation potential of the resource. 
for a small pool a t  the Bergdorf resort. 

government. Approximately 120 acres is privately owned and used for  
summer homes, 
which were b u i l t  in the 1930's. The present potential for geothermal 
resource development i n  Bergdorf is spaceheating of present and future 
cabins. 

The major restrictive factors affecting geothermal development a t  
Bergdorf are  its remoteness and severe winter. The area has an elevation 
of 1854 meters and is snowbound up t o  four months a year. 
typically receives over 2 meters of snow per year. 

The major interest 

The  hot springs are  used 

Most of the land area surrounding Bergdorf is owned by the Federal 

Most of the structures a t  Bergdorf a re  old tog b u i l d i n g s  

The area 

Bergdorf is located i n  the northwest quarter of section 1 ,  T.22 f l ,  
R.4 E. Boise and Meridian. The population of the area varies by season. 
The seasonal peak population is 24 i n  the summer and 6 i n  the winter. 
Most of the energy used fo r  heating a t  Bergdorf is local wood. Local 
att i tudes toward geothermal development a re  for  limited use of the 
resource for  present f a c i l i t i e s  b u t  against any new developments which 
would change the nature o f  the area. 

quaternary alluvium. The valley is  a relatively f l a t  meadow which i s  
surrounded by steep forested Cretaceous granitic mountains. The hot 
springs discharge 10.2 LJS (162 gpm) o f  45O thermal water. The s i l i c a  
geochemical thermometer indicates tha t  aquifer temperatures of 120° C 
are possible. The h o t  springs are  venting from the quaternary alluvial  
material which th in ly  covers the grani t ic  rocks along the valley margins. 
The surrounding Cretaceous granite is  the probable source of the thermal 
water. T h i s  source could be f au l t  controlled. No resour assesment 
has been conducted i n  the area other than water analysis. E) I t  is 
possible that  d r i l l i n g  i n  the alluvial  f i l l  could increase the temperature 
and flow of the water. 

Bergdorf is  located i n  an intermountagin valley which  is  f i l l ed  w i t h  

. 

The only potential ut i l izat ion of the resource tha t  is feasible is 
limited spaceheating of homes. 
recreation use, industrial applications are  no t  r ea l i s t i c .  A small 
sawmill d i d  exist i n  the area a t  one time bu t  has been abandoned. 
Timber harvesting i n  the area is depressed due t o  overcutting. The 
major lumber mill of the region was a t  McCall. 
t o  a lack of timber i n  1977 and has been dismantled. 

Because of the area's  remoteness and 

T h i s  mill was closed due 

Table 2-8 l i s t  the physical, inst i tut ional ,  and economic data tha t  
is specific t o  Bergdorf Hot Springs.  

L4 
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SITE DATA SUMMARY 

Si te:  Bergdorf Hot Springs 

SITE LOCATION AND PHYSICAL DESCRIPTION 

Location: (6) 

..Latitude: 45' 16' 74" N 

..Longitude: 115' 55' 19'' W 

. .Recti l inear: NW SE SW Sec. 1, T. 22 N., R. 4 E. Boise Meridian 

. .County: Idaho 

..Adjacent Counties: Adams, Clearwater, Val ley 

. .T~pography!~) Steep, mountainous t e r r a i n  a t  hot  springs. 
F l a t  meadow area around the community o f  Bergdorf 
1/4 mi le  east. Elevation o f  hot  springs 1859.2 m 

..Present Land Use: Timber management , i n  surrounding area. 
Small resb r t  developed a t  hot  springs, 
l i m i t e d  number o f  summer homes. Large 
area east o f  town i s  e r  RARE I1 Study. 

I 

I ..Future Land Use Plans: Continued timbe rvest ing and 
I 
I 

expansion of summer homes are expected. 

. .Aesthetics: Highly aesthet ic  'location 

. H i  stor ical /Archael  o g i  cal 
Signifance: H is to r i ca l  mining i n  the a r  

14 
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GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

. .Geologic description: 

Bergdorf lies i n  a deep valley on quaternarv alluvium of 
isndetermined depth. 
locations i n  close proximity t o  one another from the a l luv ium.  
Surrounding country rock, @ich forms the valley walls and 
regional mountains is cretaceous granite. The hot sp r ings  may 
be related t o  h i g h  angle fault ing i n  the area. 

The hot sp r ings  are venting a t  two 

. .Geophysical Summary: 

No geophysical work has been done i n  the area. 

. . Geologic Hazards : 

Snow avalanches i n  winter. 

RESERVOIR CHARACTERISTICS 

(2)  ..Reservoir Temperature 

. . Surface : 45'~ 

. .Subsurface: No down hole temperatures 

. . Geochemical (2) 
Si$: IZOOC 

Na-K-Ca: 55OC 

..Flow Rates: 10.2 Liters/sec. 

. .pH: 8.1 

. .Total Dissolved Solids: (2) 

. . F l u i d  Chemistry: 

199 mg/l 

(2) 

S i :  73 mg/l 
Ca: 2.3 
Mg: 0 
Na: 49 
K: .a 
~C03: 19 
CO3: 41 

18 SO4 : 
P: .02 
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(Table 2-8 Cont'd.) 

..Estimated Nonelectric Energy Potential (MBtuh 30 years): 

.63 
kd 

. .Subsurface Area o f  Reservoir : 
1 

1 Km estimated 

TOTAL' AREA FEDERAL STATE PRIVATE OTHER 
(Acres) (Acres) (State) (Acres) 

-- ..Land Ownership 7680 -- -- 120 

-- -- None -- None 

..Summary o f  Leasing Status and Needs: No act ivi ty  as o f  October 1978. 

HE RMAL DEVELOPMENT 

d .  Present Development Status: 

A small resor t  w i t h  1 imited spacehea ng9 and timber harvesting 
lopment i n  the area. 

Expanded development o f  re  incorporate 
geothermal heating is possible by 1985. 

. -  



(Table 2-6 Cont Id. 1 

INSTITUTIONAL CONSIDERATIONS (Federal) 

Institutional 
Requirements 

Federal Geot herma 1 
Resource Lease 
(30 C.F.R. 3000) 

National Envi ron- 
mental Policy Act 
(42-U.S.C. 4331) 

Federal tilater Pol- 
l u t i o n  Control Act 
(33-USCA 1251 ) 

Federal Safe D r i n k -  
i n g  Water Act 
(42 U.S.C. (A)  300) 

Agency and Status of Requirements 
Pub1 i c  A t t i  tudes (<.e . ,  EIA/EIS Requirements 

Leases are  made pur-  
suant t o  the Geother- 
mal Steam Act of 1970. 
(84 Stat. 1566) 
(30 USC 1001-1025) 
B.L.M., USFS 
U.S.G.S. 

An E.I.A. is required 
before leases are 
issued. 
E.P.A. 

The hational goal of 
this Act i s  t o  
a t ta in  -0- p o l l u t i o n  
by 1985. 
E.P.A. 

T h i s  Act is concern- 
ed w i t h  protection of 
underground water 
sources that  could be 
used for  domestic 
water. 
E.P.A. 

15b 

Noncompetitive lease area. 
Special conditions are  re- 
quired i n  the leases w i t h  
regard to  potential archae- 
logical and historical  sites, 
adjacent roadless areas, and 
cr i t i ca l  habitat areas. Nez 
Perce National Forest i s  the 
surface regulatory agency. 

A preliminary E.A.R. for 
exploration d r i l l i n g  project. 
In general an E.I.A. is re- 
quired for a l l  projects 
involving exploration and 
development. An E.I.S. will 
be required fbr  any major 
action. 

Groundwater i s  included under 
this Act and the reinjection 
o f  geothermal effluient will 
require permits . 

T h i s  Act se t s  standards f a r  
wells ahd well d r i l l i n g  ahd 
could i n f l  uence future gea- 
thermal we1 1 s .  



Table 2-8 Cont'd 

I N  ST I TUT I ONAL CONS I DERAT I ONS ( State ) 

Ins t i t u t i  ona 1 Agency and Status o f  Requi rements 
Requirements Pub1 i c  A t t i  tudes fi 

Leases on State The State Board of Lease term i s  10 years and can be 
lands (Idaho Code Land Commissioners continued w i t h  d i  1 igent  develop- 
47-601. e t .  seq. i s  'authorized t o  ment. Rentals are se t  by the 
Chapter 16, Geo- issue leases f o r  Board. Several leases have been 
thermal Resources) geothermal resources granted on s ta te  lands. Lease 

underlying s ta te  and 
school lands. 640 acres/l  ease. 

s ize  i s  l i m i t e d  t o  a max. of 

Geothermal Resource The regulatory  powers 
Permits. o f  the State Geother- s ta te  o r  federal  lease o f  geo- 
(Idaho Code 42-4001 mal Resource Act are 
e t .  seq. Chapter 40, placed i n  the Idaho 
Geothermal Resources) Department of WateV 

Resources. operations can begin. 

Any p r i va te  owner, or holder of a 

thermal resources must f i r s t  apply 
f o r  a geothermal resource permit 
from I.D.W.R. before any d r i l l i n g  

Water Appropriation The Idaho Department Under' the Idaho Geothermal Resources 
(Idaho Code 42-101 o f  Water Resources ' 
et .  seq. Chapter 1 issues water appro- 
Water Appropriation) p r i a t i o n  permits and 

a water r i g h t  l icense. 

Act, appl icants can be required t o  
make an app l ica t ion  t o  appropr iate 
the pub l ic  waters of the s tate.  

I n j e c t i o n  we1 1 s 
(Idaho Code 42-3001 - the Department of 
et.seq. Chapter 39 Water Resources. 
Waste Disposal and 
In jec t i on  Wells) 

Permits are issued by No waste disposal o r  i n j e c t i o n  we l l  
can be constructed i n  Idaho unless 
a permit has been issued by I.D.W.R. 
The approval o f  t h i s  permit  i s  con- 
t ingent  upon the approval.of the  

a l t h  and Welfare. The 
11 i s  reviewed t o  see i f  it 
onably contaminate o r  

de ter io ra te  the q u a l i t y  o f  the 
ground water below the adopted 



( lable  2-8 Cont'ci.] 

ENVIRONMENTAL FACTORS 

(4) ..CLIMATE 

. .Prevailing winds: N-S 

. .Precipitation (Annual): 74.01 cm (29.14 in rain) 
454.4 cm (178.9 in snow) 

..Days of Sun 

..Average Temperature 

Minimum: 
Maximum: O°C (32.3 F) January/25.5OC, (77.9OF) July 

l0C ( 3°F)0 January/l°C (33.5OF) July 

. .Degree Days (Annual) 
Elevation: 1859 meters 

. .AIR QUALITY: 
Excel 1 en t 

. .GEOLOGIC FACTORS: 
Shallow soil depth, exception valley fills 

..WATER QUALITY: 

Surface Quality is high 

Ground water is normal for area, high quality 

. .NOISE 
Low 1 eve1 s 

..BIOLOGICAL 
. .Dominant Flora: 
..Dominant Fauna: Deer, bear, elk 

..Endangered Species: 

Lodgepole pine forest 

Flora: None 

Fauna: None 
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(Table 2-B Cont'd.) 
1 

AND UTILITIES 

. .Ut i l i ty  or  Ener&y Transmission Corridors and Faci l i t ies  W 
None: 

t ion  Corridors o r  Faci l i t ies  

U.S. Highway 95 to  McCall 

n Road paved t o  Bergdorf Junction: 

' Forest Service Road ( d i r t ) '  1 km t o  Bergdorf Hot Springs 

POP ULAT I ON 

. .General Description 

Bergdorf i s  a s s a seasonal population 
of 24 i n  summer and 6 i n  the winter. 
The nearest major population center i s  McCall, Idaho which is 
located 51 kilometers to  the south.  Mc€all has a Dopulation of 
2500 people. 
by heavy snowfall. 

Access t o  Bergdorf is cut of e winter months 

. .Economics 

The present resort  development is over 50 years old and i n  a 
deteriorated s t a t e .  .New construction is possible bu t  any 
development would be largely a seasonal operation due t o  the 
severe w i  n ter . 

RED RIVER GEOTHERMAL SUB AREA 

Red River Hot Springs is located i n  the Nez Pcrce National Forest 
i n  the southeast corner of Section 3, T 28 N ,  R 10 E Boise and Meridian. 
The sp r ing  has a surface temperature of 55O C and a discharge of 2.2 l i t e r s  
per sec. 
of 12OoC is possible t depth. The spri  gs a re  venting from Cretaceous 
granitic rocks into'  d River Canyon. (2y The pres and use of the , 

The s i l i c a  geochemical thermometery indicates t h a t  a temperature 

pr ing  area i s  a U.S. Fores Service campground 

n be accessed by traveling 32 kilometers 
east  of E l k  City, Idaho, along Forest Service Road 222 t o  
The hot s r ings  a re  located near the campground 

per year. 
tion of 1 5 20 meters (5000 fee t )  and receives 314 cm (124 inches) of snow 



The development potential i s  negligible. Private placer mining 
claims located 1 kilometer t o  the southeast are  no longer operational. 
The nearest economic center i s  E l k  City. Table 3-B l is t  specific 
physical data for Red River Hot Springs.  

bd 
LOCHSA GEOTHERMAL SUB AREA 

Approximately twelve ho t  sp r ing  locations are  scattered-throughout 
the mountainous Lochsa Geothermal Area. 
from Cretaceous granite and have surface temperatures less than 5OoC. 
There appears t o  be no major geochemical anomalies w i t h  these springs. 
Si1 ica geochemical thermometery indicates 100°C is t h e  h ighes t  temperature 
available a t  depth. The springs often occur i n  linear clusters over 
several kilometers which suggest possible structural control. 

A l l  of these springs are venting 

The Lochsa Geothermal area l i e s  to ta l ly  w i t h i n  t h e  boundaries of t h e  
Selway-Bitteroot Wilderness Area. 
which is  to ta l ly  isolated from human activity.  
restricted i n  this area and access is limited by foot o r  horseback along 
narrow t r a i l s .  Both the po l i t i ca l  and economic outlook for this area 
indicate that  geothermal development is not possible. Jerry Johnson Hot 
Springs and Weir Creek Hot Springs are representative of the typical 
geochemistry found i n  the Lochsa geothermal area. Although the discharge 
of the various springs i n  the Lochsa area can vary from a few gallons per 
minute t o  several hundred gallons per minute, the geochemistry of these 
spr ings  is  very similar. 
regarding Jerry Johnson and Weir Creek Hot Spr ings .  

The area is a rugged mountainous region 
Motorized equipment i s  

Table 4-B lists the geochemical information 

i 
t 
t 
f 
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Table 3-8 

- Physical Data J 

i Red River Hot Springs 

T 28 N,-R 10 E, Sec. 3, SE, Boise'Meridian 

Chemi s t ry  : (2) 

Si : 76 Temperature 55OC 
Ca: 2.7 Discharge 35 gpm 
Mg: 0 . Geochemical Thermometer 
Na: 81 Si :  12OC 
K: 1.6 Na-k-Ca: 95C ' 

36 
36 
44 Elevation: 1520 meter (5,000 fee t )  

P: 01 
c1: 4.4 
F: 23 
~ 0 3 :  .04 

Dissolved Solids:  286 mg/l 

PH: 8.6 

Springs venting from Cretaceous granite 

Climate (4)  - E l k  

c 

Degree days: 

Days of Sunshine: 2 

Elevation : 

Annual Precip i t a t  i 

Land Ownersh 

, 

l k  City, Idaho on 
then F.S. 234 t o  H o t  Springs. 

U 
I 

~ 

I 



Table 4-8 ' 

Hot Springs o f  the Lochsa Geothermal Sub Area 
Jerry Johnson Hot Springs ( 2 )  

Li 36 N ,  R 13 E ,  Sec. 18, NE Corner, Boise Meridian 

Surface Temperature: 48OC 

Geochemical Thermometers: S i :  100°C 
Na-k-C: 35OC 

Discharge: 300 gpm 

Geochemistry: (mi  11 igrams per l i ter)  

S i :  49.0 
Ca: 2.7 
Mg: 
Na: 

.2  
37.0 

K: .4 
HC03: 24.0 
c03. 25 .O 
s04: 25.0 
P: .04 
c1: 1.9 
F: 1.6 
N03: .03 
TDS : 155. 
pH: 8.7 

Weir Creek Hot Springs ( 2 )  

T 36N R 11 E See. 13 NW Corner, Boise Meridian 

Surface Temperature: 47.5OC 

Geochemical Thermometers : S : 100°C 

Discharge: 40 gpm 

Geochemistry ( m i  11 i grams per 1 i t e r )  

N-k-Ca: 35OC 

Si : 49.0 
Ca: 3.3 
Mg: 0 
Na: 29.0 
K: .5 
HCO3: 21 .o 
c03: 22.0 
s04: 15.0 
P: I .03 
c1: 2.1 
F: 2.2 
NO .03 TDS 1 134. 
pH: 8.5 

0 



COEUR. D'ALENE GEOTHERMAL SUB AREA 

Coeur d'Alene geothermal area i s  located i n  T48 N R 
Meridian. 
is unknown due t o  limited information about the resource. 
the area does not have major resource potential and very limited 
development potential. 
warrant further investigation. 

Supergroup ser ies ,  
Metamorphis be l t  known for extensive mineralization. The geothermal 
resource of the area is mine water. Mine water from a t  least  one 
mine averages 27.6OC when discharged a t  the surface. The S t a r  Morning' 
Mine is presently 
crosscut portal. 
of Burke, Idaho. 

annual temperature of 4.7 OC. 

E ,  Boise 

In general, 
The geothermal energy potential of this geothermal area 

The geothermal resource is unique and does 
L, 

The Coeur d '  Alene Mining District  is located i n  the Belt 
The Belt Supergroup is an extensive Precambrian 

mping 700 gpm o f  27.6O C water out of the main 
This main portal is located a t  the min ing  town 

The town of Burke has an elevation of 1153 meters and a mean 
Less than 30 people l ive i n  Burke. I 

town consists primarily of.mine related bui ld ings .  
I 

Oad. f t h  mine  water.'^ 78 86 BTU/Hin (7) ianihcanf  resource, I $  coul! Provide adequate warm water 
t o  heat a l l  the Fesidential and mine related buildings in the area. 
Water t o  a i r  heat pumps could be used t o  raise the temperature.. 

Recommendation: Mine water from a l l  mines i n  the C0eur.d' Alene 
Mining Distr ic t  should be surveyed t o  determine temperature, flow 
ra te  and composition of the mine waste water. 

deral regulat 
regional ins t i tu t iona l  factors w i  11 impact' geothermal development 
ac t iv i t i e s  i n  the North Idaho Panhandle Region. Three insti tutional 
areas which will constrain geothermal development have been identified. 
The three areas are: (1) fed 1 agencies, (2) local p l ann ing ,  (3) RARE 
11. 1. Federal Agencies: Th oeur d '  Alene BLM Distr ic t  is the lead 
agency regarding geothermal l e  
Perce, and Clearwate National Forest are  the major surface regulatory 
agencies. These f e  a1 agencies are presently unprepared t o  process 
lease applications. A severe constraint t o  geothermal development is 
the inabi l i ty  of developers t o  obtain.the necessary leases from these 
agencies. 
agencies. 
2. Local constraints a re  limited. Compliance w i t h  local and county 
zoning, health and building codes are  the major factors. 
1 ists the geothermal 
jurisdiction . 

s i n  the region. The Payette, Nez 

The constraint is  Targely due t o , a  lack o f  fund inq  i n  these 
Present s t a f f  is unfamil iar w i t h  geothermal leasing procedures. 

Table,5-B 
s, w i t h  local 



Table 5-B 

LOCAL INSTITUTrONAL FRAMEWORK 
Lid RIGGINS, BERGDORF, RED RIVE 

KEY: 

1973 = EXISTS -- DATE OF ORIGIN SHOWN (X = DATE UNKNOWN) 
D(3977)~ IN THE DEVELOPMENT STAGE -- DATE IN PARENTHESIS 
nf-nTn\-  nnnnncrn n n - r r  A I  cn r a i  nnnrririircrc r j i r i r ) -  rKuruxu -- unic n u  IY rnnm I nca ia  

= DOES NOT EXIST 
CEDA= C L E A R m E R  ECONOMIC DEVELOPMENT ADMINISTRATION 

JURISDICTION PLANNING REGIONAL COMPRE- ZONING SUB- BUILDING AR€A 
AND/OR COUNCIL HENSIVE ORDINANCE DIVISION CODE OF CITY 
ZONING PLAN ORDINANCE IMPACT 
COMMISSION 

Idaho County X CEDA D(1978) 1974 

Ri ggins CEDA X 

Grangevi 1 1 e X CEDA 1976 1976 . x  X 

Be rgdorf 

Clearwater Co. 1963 CEDA 1962 1974 1975 1971 

Orof i no 1952 CEDA 1957 1952 1963 1958 ,1977 
1976 

Pierce 1976 CEDA D(1978) R-1978 1964 
1965 

1977 

Elk River 1976 CEDA D( 1978) Interim X 1977 
1977 



(3) RARE I1 Studies: 

Several areas i n  the North Idaho Panhandle Geothermal Region are  
presently under study as part of the RARE I1 inventory. 
areas under consideration for wilderness area s ta tus  have geothermal, 
potential adjacent t o  or  w i t h i n  the RARE I1 study areas. 
w i t h  notable geothermal potential are l i s ted  below: 

Several roadless 

RARE I1 areas u 

. 13, Boise Meridi 

Aquifer Estimate: 100°C 

RARE I1 Area: #1311, Lochsa Face, (Clearwater National Forest) 
No major geothermal potential. 

2. Jerry Johnson Ho't Springs 

Location: 
Discharge: 300 zpm 
Temperature: 48 C 
Aquifer Estimate: 100°c 

RARE I1 Area: NF 074, Selway-Bitteroot Wilderness 

Protected under present statures concerning wilderness. 

36N F3E Sec. 18, Boise Meridian 

RARE I1 area should be studied regarding i ts  geothermal potential. 

w 
'I 59 



5. Bergdorf Hot Springs 

Location: 22N 4E Sec. 1, Boise Mepidian 
Discharge: 162 2pm 
Temperature: 45 C 
Aquifer Estimate: 12Ooc 

RARE I1 Area: 

Area is adjacent t o  City o f  Bergdorf and the hot springs area. 
Increased recreation growth a t  Bergdorf could uti1 ize local 
geothermal area fo r  space heating. 
RARE 11 area should be s t u d i e d  as t o  i ts  geothermal energy potential. 

id 
#4459 , Crystal Mountain , (Payette National Forest) 

(7) 
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APPENDIX C 

W IDAHO- GEOTHERMAL DEVELOPMENT REGION I I 

Western Idaho 

Introduction 

The  Western Idaho Geothermal Development Region has an estimated 
1978 population of 300,000. T h i s  represents about 35 percent of Idaho’s 
estimated c1978 to ta l  population of 857,000. 
population wi th in  this region reside i n  Ada and Canyon Counties. Ada 
County has a n  estimated 1978 population of 150,000 or  50 percent of the 
population w i t h i n  the region. Canyon County, the second most populated 
county i n  the region has an estimated 1978 population of 75,000, account- 
i n g  for 25 percent of the regional population. These two counties a r e  
the primary growth corridors i n  the Western Idaho Geothermal Development 
Region. Payette, Gem and Elmore Counties account fo r  an additional 15 
percent of the region’s population. The remaining 10 percent of the 
region’s population is  scattered throughout the remaining six counties. 
Adams, Boise, Gem, Owyhee Val ley, and Washington counties a re  remote 
mountainous counties w i t h  isolated small communities and small pop- 
ulations. 
Snake River Plain. 

‘per year as  compared t o  a 15 percent increase fo r  the s ta te .  
could reach a population i n  excess of 500,000 people by the year 2000. 
The growth corridor of A a and Canyon Counties will account fo r  75 
percent o f  this growth. t6) Table 1-C is  a l i s t  of county population 
projections for western Idaho. 

To discuss the potential role of geothermal resource commerciali- 
zation, a s  par t  of the regional growth i n  Western Idaho, i n  an orderly 
way, two sub-regions have been designated. 

The Western Intermountain Sub-Region includes the northern counties 
of Adams, Boise, Valley and parts of Washington County. These areas 
have s imilar  demographic an geologic conditions. 

promising areas. 

of Washington County, Gem, Payette, Ada, Elmore and Owyhee Counties 
These counties have similar geological condit varying demo- 
graphic conditions. The sub-area reports a r e  
several sub-areas i n  each county. 

Approximately 75 percent of the 

The most populated counties a those found i n  the Western 

The region is  experiencing a 20 percent increase i n  population 
The region 

I Sub-area reports discu the development potential of the most 

The Western .Snake River Plain Sub-Region includes the Weiser area 
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Table 1-C 

Ada County 
Adams County 
Boise County 
Canyon County 
Elmore County 
Gem County 
Owyhee County 
Payette County 
Val 1 ey County 
Washington County 

TOTAL 

STATE 

id 
Population Projectjons , Western Idaho 

1980-2000 

3 985 - 1990 1995 2000 - 1980 - 
167,810 198,840 229,010 256,280 282,590 

4,060 4,390 4,660 4,890 5,120 
4,390 5,390 * 6,470 7,670 8,740 

88,780 100,700 109,900 117,020 126,800 
23,900 26,290 28,440 31.,lqO 34,020 
12,760 14,840 16,850 18,470 19,930 
7,850 8,590 9,380 9,110 9,040 

15,700 17,320 18,760 19,770 20,720 
5,690 6,540 7,500 8,360 9,100 

10,060 11,920 13,660 15,220 16,810 

341,000 394,820 444,630 487,950 532,870 

970,700 1,119,320 1,256,200 1,362,780 1,467,270 

Source: 
jo in t ly  by the Idaho Department of Water Resources and Center for 

Population Forecast Summary fo r  Idaho's 44 Counties , prepared 

Business and Economic Research, Boise State University. 
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b, 

emarcated by s 
w i t h  the towns of the region centered arou a lumber mill or  a 
recreation area. 
valleys and river canyons. Total population o the sub-region i s  less 
than 12,000 people and no single location has population exceeding 
2,000 people. A typical community.has a population of a few hundred. 

Populated local1 t i e s  are  generally h i g h  intermountain 

Geothermal resources of the sub-region are generally isolated 
springs. Several areas i n  the sub-region do have limited commercial- 
ization potential. 
energy fo r  residential  and commercial bu i ld ings  o f  a limited number of 
locations. Industrial applications of the resource are limited as major 
industries which need large amounts of hot water are  no t  located i n  this 
region. 
industry may be possible. Commerical applications o f  geotherma’l energy 
for  greenhouses and fish farms are currently developed and could be 
expanded i n  the future. Electrical generation from geothermal resou 
may be possible a t  the Vulcan KGM. 

Geothermal development could he lp  supply spaceheating 

Limited appl ication of geothermal resources i n  the 1 umber 

In a l l  cases, the resource needs 
be proven by exploratio 

Vulcan KGM Sub-Area 

Cascade, Idaho, the nearest community, is located 48 kilometers west of 
the KGRA. The area i s  characterized by long wintersvwith low temperatures 
and substantial snow accumulation and by Summers w i t h  low t o  moderate . ,  
temperatures and precipitation. Snow normally covers the ground for  about 

Vulcan KGRA i s  locate 

from November through March. 

hich the South 

.1700 meters. Slopes 

region s t ructural ly  control the major valleys. Movement along the fau l t  
systems appear t o  be h i g h  angle normal fault ing.  Movement along these 
f au l t s  occurred i n  the l a t e  Micoene and pr ior  to  Pleistocene glaciation. 
Miocene basalts of the CO’lUmbia River group have been displaced by the 
regional fau l t  system, i n  the Cascade area. Glacial sediments along 

tfd 
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f a u l t  traces i n  the Cascade a indicate no signifant movement has occurred since Pleistocene deposition. E? 

I 
i 

Hot springs i n  the KGRA are vent ing  from Cretaceous granite. Major 
. Springs flow from f a u l t  intersections. Along the South Fork of the Salmon 

River,. a kilometer-long reach i s  one continous discharge of thermal water 
from nine springs. 
discharges more than 500 gpm of 8 9 O C  water. 
indicates tha t  temperatures as h i g h  as 150% are possible 717 a t  depth.  

The largest  discharge is  from Vulcan Hot Springs which 6, 
Si l i ca  geoche a1 thermometery 

1 
The KGRA appears techni cal'ly promising for e lec t r ica l  generation 

potential. Large quantit ies of h o t  water occur a t  this location and a 
large number of fau l t s  and shear zones are present which can circulate  
thermal water from depth t o  the surface. 
to  prove the existence of  a h i g h  temperature reservoir a t  moderate depths. 

Because of the remoteness of the s i t e ,  the only potential u t i l i za t ion  
o f  the resource will be fo r  generation of e lec t r ica l  power. A 138 kv  
power transmission l ine  exists 10 kilometers south of the KGRA and could 
be expanded t o  handle additional load. 

No leasing ac t iv i ty  has occurred a t  the KGRA and no lease sales  are  
scheduled. There are two major res t r ic t ions t o  leasing and development 
ac t iv i ty  a t  Vulcan KGRA: (1) Environmental considerations ( 2 )  Inst i tut ion-  
a l  factors.  

Environmental considerations w i  11 be a major control l i n g  factor  effect- 
i n g  geothermal development a t  Vulcan KGRA. The area has a h i g h  aesthetic 
and recreation value and is  c r i t i ca l  salmon spawning drainage. 
there is considerable logging ac t iv i ty  and numerous roads i n  the area, 
Vulcan Hot Springs i s  i n  a roadless area ._ w i t h  the nearest --road 2 kilometers 
eas t  of the hot  springs. 

Exploration d r i l l i n g  is needed 

I 

i 

Al though  

t 

Inst i tut ional  factors which constrain development are: { 1) An 
Environmental Impact Statement has no t  been written for  the KGRA, 
( 2 )  Leasing is  being held up by the U.S.F.S. 

A1 1 development ac t iv i t i e s  concerning the Vu1 can KGRA are awaiting 
the completion of environmental reports from the Boise National Forest. 
F i s h  and wildlife studies are presently being conducted b u t  adequate 
f u n d i n g  for an Environmental Impact Statement i s  not expected u n t i l  1980 
o r  1981. 

Scenario Projection 

of e lectr ical  generation capacity which could be developed by 1988. A 
maximum of 50 megawatts is projeeted because o f  the limited amount o f  
available space fo r  f a c i l i t y  s i t i n g  and the lack of resource data. Table 
2 4  is a compendium o f  si te  specif ic  data regarding Vulcan KGRA. 

Scenario projections for Vulcan KGRA are for a maximum 50 megawatts 
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Table 2-C 

Data Summary f o r  Vulcan KGRA u 
CAL DESCRIPTION 5 

(2) 

..Longitude: 115O 41' .53 W 

. .Rect i l inear:  T. 14 N., R. 6 E., Boise M 

. .County: Val l e y  

..Adjacent Counties: Boise, Gem, Adams, Idaho, Custer 

..Topography 

F l a t  topography a t  Vulcan Campground and S t o l l e  Meadows. 
Moderate slopes a t  ho t  springs area. 
along va l ley  walls. 

Very steep slopes 

. .Present Land Use: 

Recreation and logging are the major land  uses. 
Logging a c t i v i t y  has occurred w i t h i n  5 ki lometers o f  the KGRA. 

. .Future Land Use Plans: 

Boise National Forest has w c  ompleted i t s  land use 
management plan f o r  t h i s  area 
l i m i t e d  logging and recreat io  
o f  geothermal resource develo 

l a n  c a l l s  for  control led,  

Aes the ti cs : 

considered h i  ghly 

rchaeologi cal  S i  gni fance : 

H i s t o r i c a l  mining a c t i v i t y  i n  the area. 

GEOLOGI CAL/GEOPHYSICAL DESCRIPTION 

. .Geologic Descript ion: 

Vulcan KGRA i s  loca ed i n  an area o f  
Major f a u l t s  the area are preglac i  
Thermal water n the area appear t o  
volume o f  the 1 water i s  s fgn i f i can  
o f  80OC water i s  being discharged from several springs. 
Hot Springs alone discharges over 500 gpm o f  89OC water. 

Vulcan 
(1) ' ( 5 )  



Table 2-C (Cont’d.) 

. . Geophysical Summary: 

No data available fo r  the KGRA b u t  areas 1 ilometers west of the 
KGRA, near Cascade, are seismicly active. T5V In the general area 
of Vulcan KGRA and Cascade 13 locatable seismic events have been 
recorded ranging i n  magnitude from 6.0 t o  3.5. swarm of six 
earthquakes occurred near Vulcan KGRA i n  1970 i n  the magnitudes 
were: 3.5, 3.7, 3.8, 3.9, 4.3 and 4.3 

. . Geologic Hazards : 

Snow avalanches i n  winter 
F1 oodi ng 
Earthquake area 

RESERVOIR CHARACTERISTICS 

. .Reservoir Temperature 

. .Surface: 89OC (1) 

..Subsurface: No down hole temperatures 

. . Geochemical 
Si02: 15OoC (’) 

Na- K- Ca : 135Oc (’) 
(1) . . F1 ow Rates : 

. .pH: 8.5 

500 gpm 
(1 1 

. .Total Dissolved Solids : 362 (’I (mg/l) 

Mi 11 i grams/l i t r e  
(1 1 . . F l u i d  Chemistry: 

S i  : 120 
Ca : 1.8 

Na: 94.0 
K: 3.0 

so4 : 43.0 . 
P: .02 
c1 : 17.0 
F: 24.0 
NO3 : .05 

Mg: 0.1 

HCO3: 120.0 
C03 : 0 

. .Estimated Electric Energy Potential: 50 mw 
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Table 2-C (Cont'd.) 

LAND OWNERSHIP AND LEASING 

TOTAL AREA . FEDERAL STATE PRIVATE 
(Acres ) (Acres) (Acres) 

3,836 
--& 

I, 

..Land Ownership 3,836 

. .Land Leased None 

.Summary o f  Leasing tatus and Needs: 

USFS will not  issure leases u n t i l  a e r  an EIS s been completed. 
The EIS is not  expected until the mid 1980's. ( ap 

GEOTHERMAL DEVELOPMENT STATUS 
I 
I 

I 
1 

1 

1 

I 
Forest Se ce recommends t h a t  an 

EIS be completed before leasing. ri3 
..Projected Development: 

Land is leased by 1981 and exploration dril l ing begins by 1982. 
50 mw electrical generation capacity by 1988. 

OTHER - 



Table 2-C (Cont 'd . )  

cri 
INSTITUTIONAL CONSIDERATIONS - Federal 

Insti tutional 
Requirements 

Federal Geothermal 
Resource Lease 
(30 C.F.R. 3000) 

National Envi ron- 
mental Policy Act 
(42 U.S.C. 4331) 

federal Water Pol - 
lution Control Act. 
(33 U.S.C. 1231) 

Federal Safe D r i n k -  
i n g Water Act . 
(42 U.S.C. ( A )  
300) 

Land Use Plan 
Regul a t i  ons 

Agency and S ta tus  of Requirements 
Pub1 i c A t t i  tudes (i .e. ,  EIA/EIS Requirements) 

Leases are made pursuant Leases w i t h i n  the K.G.R.A. a re  
t o  the Geothermal Steam competitive. Speci a1 conditions 
Act of 1970 - are reauired i n  the leases w i t h  
(84 S t a t .  1566) 
(30 USC 1001-1025) 

An E.I.A. is required 
Boise National Forest 
U.S.F.S. 

regard ' to  potential archaelogical 
and historical sStes, adjacent 
roadless areas, and c r i t i c a l  hab- 
i t a t  areas. 

U.S.F.S. will conduct an EIS priol 
t o  leasing fo r  any development 
project. In general an E.I.A. is 
requi red for a1 1 projects invol  vi1 
exploration and development. If 
a generation f a c i l i t y  is  t o  be 
bui  1 t and power generated and 
wold o r  a large nonelectrical 
f a c i l i t y  constructed, then an 
E.I,S. will be required. 

The national goal of 
this Act i s  t o  a t t a in  
-0- po l lu t ion  by 1985. 

T h i s  Act i s  concerned 
w i t h  protection of 
underground water 
sources tha t  could be 
used for  domestic water. 

U.S.F.S., Boise 
National Forest 
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Ground-water is incl uded under 
this Act and the reinjectlon of 
geothermal effl  uient w i  11 requi re 
permits. 

The Act sets standards for wells 
and well d r i l l i n g  and could i n -  
f l  uence future geothermal we1 1 s. 
The upper aquifer of the basin is 
the supply of domestic and 
i r r igat ion water for the area. 
Reinjection o f  water for geo- 
thermal wells will require 
permits under this Act. 

Area management plan has been 
developed for the area surface 
development will be affected. 
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I( INSTITUTIONAL CONSIDERATIONS - State and Local 
/ 

I n s t i t u t i o n a l  Agency and Status o f  Requirements 
Requirements Pub1 i c A t t i  tudes i .e. , E I A / E I S  Requirements 

Geothermal Resource The regulatory powers p r i va te  owner, o r  holder 
Permits. o f  the s ta te  Geothermal o f  a s ta te  o r  federal lease o f  
(Idaho Code 42-4001 Resource Act are placed geothermal resources must f i r s t  

Chapter 40, i n  the Idaho Department apply for a geothermal resource 
o f  Water Resources. permit  from I.D.W.R. before 

any d r i  11 i ng operations can 
, &%%a1 
Resources ) 

begin . 
Water Appropriat ion The Idaho Depa Under the Idaho Geothermal Re- 
(Idaho Code 42-101 sources Act; appl icants can be 

Water ppropr ia t ion)  p r i a t i o n  permits and t o  appropriate the pub l i c  waters 
o f  the state.  

I n j e c t i o n  we l ls  No waste disposal o r  i n j e c t i o n  
(Idaho Code 42-3801 we l l  can be constructed i n  
e t .  seq. Chapter 39 Idaho unless a permit  has been 
Waste Disposal and issued by I.D.W.R.. The 
I n j e c t i o n  Wells) approval o f  t h i s  permit  i s  

contingent upon the approval 
o f  the Department o f  Health 
and Welfare. The proposed 

o f  Water Resources 

a water r i g h t  l icense. 

Permits are issued by 
the Department a f  
Water Resources. 

Chapter 1 issues water appro- required t o  make an app l ica t ion  /-f 

qual i ty standards 
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ENVIRONMENTAL FACTORS 

CLIMATE (4) 

..Prevailing Winds: N-S 

. . Precipitation (Annual ) : 127 cm (snow) 

. .Average Temperature 
July 

M i  nimi imr  20% + 
3anuary 

-7nOc . . . .. . ...-...- -- - 
Maximum: 20% 

, 
AIR QUALITY: General ly  H i  gh. 

GEOLOGIC FACTORS: Earthquake ac t iv i ty  i n  area Snow avalanches i n  winter. 

WATER QUALITY: 

NOISE: 

Spr ings  have h i g h  F, SO4, and Na. 
are o f  high quality. 

Low 1 eve1 s . 
Other surface waters 

ELEVATION: 1700 meters 

ENVIRONMENTAL FACTORS 

. .BIOLOGICAL 

..Dominant Flora: Fir-Pine Forest 

(4) . . Domi nant Fauna : Deer, elk, bear 
Salmon and Trout spawning grounds. 

. .Endangered Species (4) 

. . Fauna: Historical Peregrine Falcon Nesting area. 

TRANSPORTATION AND UTILITIES 

. .Uti l i ty  o r  Energy Transmission Corridors and Fac i l i t i es ;  

A 138 k v  line from Cascade t o  Warm Lake i s  located 10 kilometers 
south of the KGRA. The right-of-way is  owned by Idaho P0we.r Company. 

. .Transportation Corridors or Faci 1 i t ies ; 

Paved County Road from Cascade t o  Warm Lake: 40 km Forest Service 
Road 427 from Warm Lake t o  Vulcan KGRA: 8 km L d  
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Cascade-Long Val ley Sub-area 

The Cascade-Long Val ley geothermal area consists of four north-south 
valleys surrounded by mountainous terrain.  
Valley, Long Valley, Cascade Valley and Round Valley. 
valleys have gently s l o p i n g  floors w i t h  elevations of 1500 meters t o  2500 
meters. 
graphic depression which is  75 kilometers long and 2 t o  8 kilometers wide. 
Valley floors have gentle slopes while the surrounding mountains have 
very rugged slopes. 

New Meadows, (620). 
industry basic t o  this area. Logging is done on U.S. National Forest lands 
and private timber lands owned by the Boise Cascade Corporation. A larae 
sawmill i n  McCall recently halted operations because of a lack of p u b l i c  
timber i n  t h a t  area. A large sawmill i n  Cascade is the major industry 
located i n  the area. Several small sawmill operations are also currently 
working i n  this area. 

ranches raise  pasture and feed crops for winter feed. The  raising of 
cat t le  feed requires extensive summer i r r iga t ion  a several of these 

The four  valleys are  Meadows 
A l l  four of these 

Long Valley, Cascade Valley and Round Valley form a major topo- 

The major populat ion centers are  McCal1 (2020) Cascade (1000) , and 
Logging and sawmill operations have been the major 

Cattle ranching is the  major agricultural act ivi ty .  Several large 

i r r igat ion we1 Is show above average temperatures. 19, 
The f a s t e s t  growing economic enterprises i n  the Cascade-Long Valley 

The major winter recreational ac t iv i t i e s  

area are re1 ated t o  recreation and tourism. Sunimer recreati  on ac t iv i t i e s  
are centered around Payette Lake, Cascade Reservoir and the general area's  
excellent h u n t i n g  and f i s h i n g .  
are s k i i n g  a t  Brundage Mountain near McCall and snowmobiling near Cascade. 

The major energy need of the area is  for spaceheating. Sub-Zero 
temperatures are c o m n  d u r i n g  the winter months b u t  the summer temperatures 
are moderate. 
The major energy types used fo r  heating i n  the Cascade-Long Valley area 
are b o t t l e d  gas and fuel o i l .  
i n t o  the area by truck. 

The area has an average of  9000 heating degree days. (7) 

Both of  these energy types are  transported 

Geothermal commercialization potential of the area i s  limited as no 
new industrial  growth is expected for  the area. The market potential for  
geothermal resources is spaceheating commercial and residential  bu i ld ings .  
Limited u t i 1  ization of geothermal resources for fish farming, greenhouse 
and animal husbandry are also possible. Two development projects have 
been proposed for the Cascade-Long Valley area. 

Zimn's Hot Springs i n  Meadows Valley is planning t o  develop agricul- 
ture operation u t i l i z ing  thermal water t o  ra ise  catf ish.  Construction of 
this project and exploration d r i l l i n g  is  planned t o  begin i n  1979. 

The City of Cascade proposes t o  geothermally heat the new h i g h  school 
which will be constructed i n  1979. Thermal springs are  located i n  the 
general area b u t  exploration d r i l l i n g  is needed t o  develop suf f ic ien t  
resource. The school will be desi ned for  easy r e t r o f i t  t o  eothermal 

Cascade i t  is  possible tha t  several major b u i l d i n g s  i n  the town could 
u t i  1 i ze the resource. 

resources of 6OoC t o  8O0C range. !f adequate resources are 3 eveloped a t  

LiJ 
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Scenario Projections: A district heating system could be developed in the 
City of Cascade by 1985 providing exploration.dril1 i n g  prove the resource 

Table 3-C 
is a summary o f  known data regarding the Cascade geothermal area. 

1~ by 1981. Such a system could provide approximately 400 x 10 8 BTU/year o f  
. direct geothermal heat to residential and commercial buildings. 



Table 3-C 

Data Summary for the Cascade-Long Valley Area 

Valley County, Idaho 

Location: T. 13, 14, 15, 16, N.,  R. 1, 2 ,  3, E . ,  Boise Meridian ’ LJ 
County : Val 1 ey 

Land Ownership, Valley County: 

Federal : 2,070,583 acres (Boi se National Forest) 
State:  67,436 acres 
Private : 213,441 acres 

Geothermal Leases : None 

Present Land Use: 84% Forest Land, 10% Rangeland, 3% Agricultural land, 

Geological Description : 

3% other. 

Meadows Valley, Long Valley, Cascade Valley and Round Valley are 
a l l  f a u l t  bounded structures.  
north-south and northeast. 
structures along the western boundary of the Idaho Batholith. The 
major l i thological units of the area are the Cretaceous granite of 
the Idaho Batholith overlain by Miocene Basalts o f  the Columbia 
River Group. These rock units have be n faulted in to  h i g h  r e l i e f  
and glaciated. Surfacial deposits i n  75) the valleys are  largely 
glacial outwash and quarternary alluvium. 

Two hot springs are  located i n  Meadows Valley and eleven h o t  s p r i n g s  
are located w i t h i n  Cascade and Long Valleys. The h o t  springs i n  
Meadows Valley are located along the fau l t s  which control the valley 
walls. 
close t o  the Cascade fau l t .  78 Surface discharge temperatures 
range from 3 1 0 ~  to  7 o O C  and s i l i c a  geochemical thermometers 
indicate subsurface temperatures of 15OoC t o  16OoC are  possible. ( l )  
The area i s  consjdered 

Geophys i cal Descri p t  i on : ( 3, 

The major f au l t s  o f  the area trend 
These valleys form a series of graben 

Five hot springs i n  C ade Valley are located along o r  

be technically active; experiencing continous 
m i  crosc i smi c ac t  1 V I  t y  . B 1 

There are  13 locatable events and four additional reported 
events for  the area. The most significant events are: 

magnitude 6.0, located 45 km east  of Cascade. 
magnitude 3.5, located 20 km nor th  of Cascade. 
a swarm of six, magnitudes 3.5, 3.7, 3.8, 3.9, 
4.3 ,  and 4.3, located 40 km east of Cascade 
near Vulcan KGRA. 
magnitude 4.3, located a t  Cascade 

1945: 
1966: 
1970: 

1977: 
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Table 3-C (Cont'd.) 

(5) Resource Characteristics: 

Hot Spr ings  Location (Boise Meridian) S i l ica  ppm Surface Mixing- Model 
Temperature OC 

147' 
W 

68.0 
i 56.6 179 

62.3 165 

47.5 38.0 158 

. 36, T14N, R3E 42.9 140 

. 5, T14N, R5E 48.6 168 

EO, SeC. 13, T13N, 60.0 49.5 163 

SWO, Sec. 35, T16N, R4E 

SWo, Sec. 21, T15N, R4E 

C 1 i mate : 

Elevation : 1,492 meters 
Precipitation: 264 mc snow annually 

Average Temperature 

54 cm precipi ta t i  

Heating Degree Days Annually: 8832 



Garden Val 1 ey Sub-Area 

L Garden Valley geothermal area is Tocated i n  T. 3 N. , R. 4 E. , Boise 
Meridian, Boise County, Idaho. 
which is probably related to  the same north trending f au l t s  which  control I 

the Long Valley and Vulcan Hot Springs geothermal' areas. The major c i t y  . 
and approximately 500 persons 1 i v i n g  i n  outlying areas of Garden Val ley. 
The major economic ac t iv i t i e s  i n  Garden Valley a re  logging, c a t t l e  ranching, 
recreation and tourism. Historically,  the land use of the valley has been 
rural agriculture.  
recreation and year-round homes. 

Garden Valley is a f a u l t  controlled s t ructure  

In recent years the land has been subdivided fo r  

The geothermal resources of the area are  isolated hot springs along 
the Middle and South Forks of the Payette River and along Warm 
Creek. 
si 1 ica geochemical rmometers indicate 11 8 OC t o  150Oc temperatures a re  
possible a t  depth. t q y  Table 4-C l i s t  a summary of resource data for  the 
Garden Valley Sub-area. 

Surface temperatures of these sprin s range from 55OC 

Hot Spr ings  near Crouch have been developed t o  supply heat energy 

( 1 )  A private resor t  heats an Olympic s i ze  swimming pool, tennis 
courts, and f i r e  s ta t ion  garage from a nearby hot s p r i n g .  

(2)  A 22,000 sq. f t .  commercial greenhouse u t i l i ze s  the same hot 
springs for heating. The greenhouse is a major wholesale 
producer of cut flowers marketed i n  the Boise area. 

by geothermal water. 

to  the following complexes: 

\ 

(3 )  A maintentwice garage for a small togging company is heated 

(4 )  Five residential  b u i l d i n g s  adjacent t o  the hot sp r ings  a re  
a lso heated by geothermal water. 

In general , the geothermal development potential i n  Garden Valley 
A is t o  supply heat energy fo r  residential  and commercial s t ructures .  

geothermal d i s t r i c t  heatin system developed a t  Crouch could u t i 1  ize 
shallow wells supplying 80 % C water t o  over 150 Potential CustOmers. 

Scenario Projections: 

A d i s t r i c t  heating system for  the Terrace Lakes Subdivision and the 
Community of Crouch could be operational by 1985 provided suf f ic ien t  
capi ta l  could be obtained t o  i n i t i a t e  development. The projected 
system would have a deliverable heat capacity of approximately 50 x 
1 O9 BTU/year . 



Table 4-C 

Resource Data Summary fo r  Garden Val ley-Crouch 

Boise County, Idaho W 

Location: S 33, T. 10 N., R. 4 E., Boise Meridian 

Geological Description: . 

Several hot springs are  located i n  Garden Valley along the sou th  
and middle forks of the Payette River. Major hot springs located 
along the Middle Fork of the Payette River show a l inear  pattern 
which  suggest f a u l t  control. A series of hot  springs can be traced 
from near the community of Crouch t o  Vulcan KGRA along the Middle 
Fork of the Payette River, Several of these hot spr ings  are located 
near Crouch. The hot springs are  vent ing  from Cretaceous granite 
which is  the major.lithologica1 u n i t  of the area. Schultz's Hot 
Spring is the major hot spr ing  o f  the area and the sp r ing  t h a t  is 
currently being used for limited space heating. 

Schultz's Hot Springs: 

D i  scharge : 600 from 14 springs and 

Temperature: 
Surface: 55' t o  8O0C. 

Subsurface: 68O from existing 26 meter well 
Si l ica  geothermometry: 135% t o  
15OOC. Estimated temperatures of . 

80% are expected from shallow 
160 meter wells. 

Elevation: 1,485 meters 
(7) imate: 

Heating Degree Days: 7543 annual 
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j 

(1)  John Mitchell , Norm Young, Geothermal Investigations i n  Idaho 
Part 1 ,  Geology and Geochemistry, Idaho Department of Water 
Resources Bulletin No. 30, 1973. 

( 2 )  U.S.G.S. , Warm Lake Quadrangle 1:62000, 1954. 

(3)  Memorandum from Chief, Conservation Division, U.S.G.S. , t o  
State  Director, Bureau of Land Management, July 23, 1975. 
Definition of the Vulcan Hot Spr ings ,  Idaho KGRA. 

EAR Reports t o  Supervisor, Boise National Forest from the 
Cascade Ranger; on Vulcan Hot Springs KGRA pre lease. 

(4) 

(6) Irvin,  Lawrence D. , Social Economic Profile Southwest Idaho, 
Region I11 Boise (BLM) District, Center for  Business and 
Economic Research, Boise State Universi ty ,  1976 

(7) N.O.A.A. ,  Climate of Idaho, Climate o f  the United States 
No. 60-10, U.S. Department of Commerce, 1977 
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Western Snake River P la in  Subregion: 

I n t roduc t i on  

The economy o f  the Western Snake River P l a i n  i s  based on agr icu l ture,  
the food processing indust ry  and government. The region i s  demarcated by 
i t s  broad a g r i c u l t u r e  base and large urban centers. I n  general the region 
i s  a surplus supply center f o r  a g r i c u l t u r a l  products and a center f o r  food 
processing indust r ies.  The major urban centers are Boise, Nampa, Caldwell , 
and Mountain Home. 
and the center f o r  State and Federal government. 'Nampa and Caldwell are 
i n d u s t r i a l  food processing centers. ' Mountain Home i s  a service center 
for  a g r i c u l t u r e  and the Mountain Home A i r  Force Base. The t o t a l  popula- 
t i o n  o f  t he  subregion i s  approximately 327,400 w i t h  75% o f  t h i s  populat ion 
located i n  the growth c o r r i d o r  o f  Ada and Canyon Counties. With the 
exception o f  Mountain Home and Boise, the economy o f  the region i s  based on 
a g r i c u l t u r e  and a g r i c u l t u r a l  indust r ies.  

Boise i s  the regional t rade center f o r  southern Idaho 

The Western Snake River P l a i n  i s  the l a r g e s t  producer o f  sugar beets 
and potatoes i n  Idaho and the Nampa-Caldwell area supports the l a r g e s t  
sugar beet and potato processing p lants  i n  the Western United States. 
Ag r i cu l tu re  i s  the basic a c t i v i t y  i n  the Western Snake River P la in  t h a t  
leads and determines the regions ove ra l l  economic development. Other 
a c t i v i t i e s  o f  the regional economy are consequent t o  the o v e r a l l  growth 
i n  agr i - indust ry .  Table 5-C l i s t  the 1977 a g r i c u l t u r a l  crop s t a t i s t i c s  
f o r  the Western Snake River Plain.  
crops are processed b 

An estimated 60 t o  80 percent o f  these 
r e  shipping. 

Geothermal resource development could he lp supply d i r e c t  heat energy 
needs f o r  r e s i d e n t i a l  and commercial bu i ld ings i n  several major urban 
centers. High temperature geothermal f l u i d s  are possible and could be a 
major energy source f o r  the food processing f a c i l i t i e s  o f  the region. 
more remote b u t  accessible geothermal areas could become focal  po ints  f o r  
new i n d u s t r i a l  development based on food processing. E l e c t r i c a l  genera- 

The 



Table 5-C 

CROP SUMMARY WESTERN SNAKE RIVER PLAIN (21) 

A l f a l f a  Hay 

id 

County - Acres Harvested Production (Tons) 

Ada 27,241 112,775 
Canyon 32,202 146,583 
Elmore 22,226 71,338 
Gem 11,129 35,863 
Owyhee 31,672 117,069 
P aye t t e  13,127 50,331 
Was h i  n gtQn 32,807 79,611 

Potatoes (1 975) 

County Acres Harvested Production (CWT) 

Canyon 6,500 2,210.000 
Elmore 17,000 5,220.000 
Owyhee 7,000 2,205.000 
Other Counties 2,500 760.000 
TOTAL 33,000 10,395.000 

I 

Sugar Beets 

County 

Ada 
Canyon 
Elmore 
Gem 
Owyhee 
Payette 
Washington 

Acres Harvested 

744 
23,285 
2,743 
108 

4,657 
1,628 
1,679 

Production (Tons) 

16,926 
586,653 
46,767 
1,580 
92 J 596 
37,805 
37,505 

A1 1 Wheat (1 976) 

Acres Harvested Total  Production JBushels) - County 

Ada 
Canyon 
Elmore 
Gem 
Owyhee 
Payette 
Was h i  ngton 
TOTAL ~ 

6,000 277,500 
23,300 *1,968,100 
13,000 894 30Q 
2,200 156,800 
9,300 680,600 
400 12,000 

16,300 722,000 
70 500 4,711,300 
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Table 5-C (Cont'd.) 

Barley (1 976) 

County - Acres Harvested Total Production Bus he1 s ) 

Ada 9,000 687,000 
Canyon 24,000 2,208.000 
Elmore 10,500 847,200 
Gem 3,000 229,500 
Owyhee 11,000 770,000 
Payette 3,000 188,000 

405,800 H 5,326,500 
Washington 
TOTAL 

Corn for  Grain (1974) 

bi 

- Acres Harvested Production (Bushels) 

2,319 191,998 Ada 
Canyon 5,675 479,523 
Elmore 1,070 48,675 
Gem 705 47,626 
Owyhee 2,787 241,843 

1,173 109,610 

~ 

Payette 1,008 66 9 850 

Oats 

- Acres Harvested Production (Bushels) 

489 41,057 - 

I 

i 

i 

i 
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POTENTIAL GEOTHERMAL DEVELOPMENT SITES 

ADA COUNTY bi 

In troduc ti on 

Geothermal resources are found a t  several locations i n  Ada County 
along the Boise Front Fault. T h i s  broad fau l t  front trends Northwest 
along the base of the Boise foothi l ls .  The resource is  known t o  exist 
a t  several locations from just east of Table Rock i n  Boise t o  the Eagle 
area i n  western Ada County. The local geology is  a transition zone 
between the Snake River Plain and the Idaho Batholith.  The Boise Front 
Faul t is the dominant structural  feature which  creates the topographic 
break between the plain and the b a t h o l i t h .  The local geology o f  the 
Boise footh i l l s  consis% of t e r t i a ry  sediments and volcanic rocks of  the 
Glenns Ferry Formation unconformably overlying Mesozoic quartz monzini te 
of the Idaho Batholith.  A series of n o r t h ,  northeast trending linears 
can be distinguished leading frum the f au l t  f r o n t  back i n t o  the batholith. 
These structural  l inears  are distinguished by topographic  expressions. 
I t  is along these nor th ,  northeast trending features tha t  the hot water 
resources have been found. 
exploration and development areas are a t  the intersections of the Boise 
Front Fault and the l inear  features. The highest temperature wells 
(75OC) are  found a t  these intersection locations w h are believed 

along the Boise Front have temperatures greater than 20OC and twenty of 
these weljs have temperatures greater t h a n  4OoC b u t  less than 80%. (2) 
fable 6-C l i s t  the twenty-two highest temperature wells i n  Ada County. 

land use and type of market found a t  the geothermal areas. 
potential geothermal development areas have been ident i f ied i n  Ada 
County. 
u t i  1 ization scenarios. The four geothermal development areas are described 
i n  this chapter i n  the order of t he i r  occurrence from eas t  t o  west along 
the Boise Front Fault. The four major development areas are: 
Hot Springs - Barber Area, (2) the Boise Urban Area, (3)  The West Boise 
Area, (4) The Dry Creek Area. The Dry Creek Area is the only geothermal 
development area no t  w i t h i n  o r  adjacent t o  the Boise c i t y  limit 

The Kelley Hot Sprinqs area is  located adjacent t o  the eastern c i ty  
limits of Boise. This  area is also known as the Barber Industrial Park. 
Al though largely undeveloped a t  this time, this loca l i ty  has been designated 
as a future growth center for  Boise by local planning commissions. 

The Boise Urban Area is the major geothermal development loca l i ty  
i n  Ada County. The market area encompasses the Boise Central Business 
Dis t r ic t ,  the State  Capitol Mall, and over one-third of the c i ty ' s  
residential  area. The Boise Urban Area is divided in to  four subareas. 
These four subareas are resource loca l i t i es  which w i  11 serve d i  f ferent  
sectors of the city.  The subareas are presented i n  the order of their 
occurrence from eas t  t o  west along the Boise Front Fault. 
development scenarios are presented for each subarea, w i t h  some market 

The h ighes t  production zones and prime 

t o  be s t ructural ly  controlled geothermal aquifers F . Ninety wells 

The ut i l izat ion of the resources will be limited by the type of 

Each area i s  different  i n  character w i t h  d i f ferent  possible 

Four seperate 

(1) The Kell@ 

Li 
Separate 
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ipd 

Temperature Depth Discharge , 
( In  Gallons 

Per Minute ) 
(In Degrees ( In  - No. Location Name Cel s i  us) Feet ) 

1 3N2E l l b a  ERDA -BHW-1 78.4 . 1283 750 

2 l2cdd Warm Springs Water Dist. 77 400 900 

3 l2cdd Warm Springs Water Dist. 77 400 900 

4 ERDA - BEH-1 (BLM) 74 1222 250 

5 l l b a  BSU - BSH-2 56 650 

6 3N3E 20ca Dallas Harris 56 450 

7 3N2E lOab S t a t e  o f  Id 54 1075 300 

50 1160 80 

28abc Victor Nibler 

lOabb Hotel Bois 

E 29daa Robert Hun 

I 



area conunon t o  a l l  subareas. The four resources subareas w i t h i n  the 
Boise Urban Area, from eas t  t o  west are: 
the Warm Springs Water Distr ic t ,  the Old Fort Boise Military Reserva- 
t ion , and Camel ' s  Back Park. 

residential  area. Three subareas are  described i n  the West Boise 
section. 
scale  associated market areas. The three areas are  from eas t  t o  west, 
Crane Creek, Stewart Gulch and Pierce Gulch. 

potential development area i n  Ada County. 
developed agricultural  local i ty  which is  5 kilometers from the Boise City 
Center. 

- Kell ey Hot Springs Sub-Area 

The Kelley Hot Springs-Barber Area i s  located a t  the mouth o f  Warm 
Spr ings  Creek Canyon, just eas t  of Table Rock, 2 km eas t  of the Boise 
c i ty  limits. Historically,  thermal waters have been known t o  exist in 
this area. Kelley Hot Springs was developed as a resor t  i n  1908. The hot 
springs served as resor t  for  a number of  years before going dry. The 
water tempera e was reported t o  be between 30OC and 6OoC w i t h  a flow 
o f  250 gpm. f8 Several explanations have been offered as t o  why the 
hot springs went dry. 
suggested b u t  not substantiated. 

two additional geological indicators of a geothermal aquifer. The Kelley 
Hot Springs area has a similar structural  relatfonship as other known 
geothet-mal areas 4n Ada County. 
the intersection of the Boise Front Fault and a north trending l inear  
which forms Warm Springs Creek canyon, 
s i t e  has a substantial r e s i s t i v i ty  low.(5) 

res ident ia l ,  agricultural  and industrial development. Most of the area 4s 
zoned agricultural  . 
industrial  and 100 acres are i n  residential zone, and the r e s t  is agriculb 
tural  . 

the Penitentiary Grounds, 

The West Boise Geothermal Development Area i s  the Northwest Boise 6/ 
The three subareas are separate resource locations w i t h  different 

The Dry Creek Geothermal Development Area i s  the only major non-urban 
T h i s  area is largely an un- 

Earthquake damage and well interference have been 

In addition t o  historical  occurrence t o  thermal water, the area has 

The s i t e  of the o l d  h o t  springs is a t  

The area north of the Hot Springs 

Present land use i n  the Kelley Hot Springs area i s  a mixture of 

O f  Approximately 2,000 acres , 400 acres are zoned 

The Barber Industrial Park is located .4 kilometers from ol d 
Kelley Hot Springs s i te .  
s i t e  i n  Boise, fortuitously located a t  a geothermal resource area. Two 
small lumber mills and a large brick manufacturing company are the heavy 
industries a t  the s i t e .  Othel" industries (3) located i n  the industrial  
park are wholesale warehouses, The location does have r a i l  service and 
access t o  a major truck route and the freeway is only 4 km from the si te.  
Major powerlines also service the industrial  s i te .  Table 7-C lists the 
industries and thei r energy requi rements . 

both mills. 
Barber Mills. 
every four days. Ponderosa P i  
temperatures less than 70OC. rT6j A geothermal dry k i l n  of this type 

The Barber industrial  area is the only industrial  

Geothermal resources could be ut i l ized i n  the dry k i l n  operations a t  
Ponderosa Pine is the major lumber being k i l n  dr ied a t  the 

A standard k i l n  i s  capable of handling 75,000 board f ee t  

Qj 

an be sa t i s fac tor i ly  k i l n  d r ied  a t  
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Table 7-C 

KELLEY HOT SPRINGS-BARBER INDUSTRIAL PARK W 
1 EN E RGY NEEDS 

I Boise Cascade Barber M i l l  e m p l o y ~ n t  100 I 
S.I.C. Code C 2421 
Energy In tens i ty  Coeff ic ient :  .4 
Approximate Energy Consumption: . .  40.0 x lo9 BTU/year. 

Producers Lumber Company: employment 25 
S.I.C. Code: B 2421 
Energy In tens i ty  Coeff ic ient :  .4 
Approximate Energy Consumption: 10.0 x 10' BTUlyear 

Pullman Br ick Co.: employ 
S.I.C. Code: A 3259 
Energy In tens i ty  Coeff ic ient :  1.6 
Approximate Energy Consumption: 16 x lo9  BTU/year 

Pre Cote Industr ies: empl 
S.I.C. Code: A 2491 
Energy In tens i ty  Coeff ic ient :  .15 
Approximate Energy Consumption: 1.5 x lo9 BTUlyear ' 



re uires a 82oC resource. 
308 gpm t o  sustain the heat requirement of  a 75,000 board foot dry k i l n .  
(7) The geothermal resource of the Boise area may be capable of provid- 
i n g  an 8 2 O C  resource. 

A geothermal resource would have t o  supply 

C! Space heating of industrial  bu i ld ings  could be accomplished w i t h  
lower temperature geothermal fluids. 

' a t  this industrial  location could stimulate the location of secondary 
processing industries and warehouse t o  this area. 
l a r  e manufacturing f a c i l i t i e s  w i t h  low temperature geothermal fluids 

furniture manuf 
heating cost. asf The principal a t t ract ion t o  locate industries a t  
this s i te  will be the avai labi l i ty  of  low cost, geothermal heat. 

l ikely t o  expand a t  the Barber Industrial site. T h i s  is  due t o  increas- 
i n g  pressure by local city/county planning officials t o  e 

The advent of geothermal heating 

Space heating of 

(44 % C )  has been demonstrated i n  Klamath Falls,  Oregon where 
u r ing  b u i l d i n g  is realizing a 60% reducti 

Primary manufacturing industries such as the lumber mills are not 

urage heavy 

Present land use planning calls for  expanded residential  growth 
i n  the Barber area. The Boise City Planning  Department i s  encouraging 
growth i n  the general direction of the Barber area. I t  is  hoped tha t  
by encouraging growth i n  the Kel ley-Hot Springs-Barber Area, 
be able t o  curb some of the sprawling growth southwest of the 
encouraging growth t o  the northeast, the center of population distri- 
b u t i o n  will be drawn back toward the Central Business Distr ic t .  In order 
to  f a c i l i t a t e  growth i n  the Kelley Hot Springs-Barber Area, the c i ty  plans 
t o  extend a major sewage line into the area by 1980.(10) 
and the county plan t o  rezone the area from agriculture t o  residential  
zoning as soon as development plans are approved. 

the Kelley Hot Springs-Barber Area. 
development which  plans t o  construct 3669 homes between now and 2000. 
Table 8-C l ists  the construction timetable projected for Warm Springs 
Village. The Warm Spr ings  Village Plan is a twenty-one year phased growth 
plan. There will be three major phases t o  the development. Each phase 
is planned t o  take seven years t o  fu l ly  implement. 
are expected t o  l ive  i n  Warm Springs Valley by the year 2000. 

rapid development, Because geothermal resources are also known i n  this 
area, a rapid development of this resource fo r  space heating is logical.  
Space heating of residences w i t h  geothermal fluids is technically possible 
and w i t h  escalating natural gas and e lec t r ica l  cost ,  geothermal space 
heating is an economical alternative.  The combination of sewer service, 
close proximity t o  downtown Boise and geothermal heat will make this area 
a focal p o i n t  for  future growth. 

industry t o  locate i n  €he Boise Airport Industrial Park. ?6? 

Bath the c i t y  

Present plans ca l l  for  the construction of Warm Springs Villaqe a t  
Warm Spr ings  Village i s  an ambitious 

?l?7°p1e 
Over 11,OO 

The advent of expanding sewer services i n t o  the area will f a c i l i t a t e  

Table 9-C l ists  the approximate development cost o f  ins ta l l ing  a 
geothermal district  heating system a t  Warm Springs Village. The following 
figures are based on assumed conditions which are  considered realistic for 
the area. These figures do n o t  re f lec t  the exact development plans of 
Warm Springs V i  11 age. Exploration d r i  11 i ng for  geothermal resources has 
begun and is expected t o  continue through 1980 a t  wh ich  time construction is 
expected t o  begin. Table 10-C l i s t  the projected geothermal u t i l i z a t i o n  
for the Kell ey Hot Springs-Barber Sub-Area. 

(,J 
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Table 8-C 

SPRINGS VILLAGE . u 
e Implementatio 

21 year deve n t  plan 
3 phase development 
7 years per phase 

1987 1994 200 1 
Phase I Phase I1 Phase I11 Total 

Pub1 i c Faci 1 i t ies P1 an 
I E l  emen tary Schools 1 1 1 3 

Junior High Schools 1 1 
Pre-schools 2 2 2 6 

Business Plan 
Village Center Part Part Part 
Office Center Part Part  
Convent i on Center 
Business and Warehouse 

Complex Part  Part Part 

A1 1 

Housing Plan 
S ingle  Family Units 558 350 553 1469 
Townhouse & Pat io  Houses 

Total Population 

sou las Harris W e l o  

W 



Table 9-C 

cs' 
Kel ley Hot Springs-Barber Area 

Approximate Cost o f  A District Heating System 

Assumption: 

D r i l l i n g  Cost: Approximately well depth: 1500 feet - 2000 
Well Program: 

Average Well Cost: 

Well is dr i l led  t o  provide 70-8O0C water for  spaceheating 
industries and homes. 

12" diameter hole w i t h  10" casing t o  500 fee t ,  
10" hole w i t h  8" casing t o  2000 feet .  

Depth 1000 f ee t  2000 feet 
Dr i l l i ng  Cost $1 7,000 $34,000 

Casing Cost $9,000 $1 7,000 

Total Cost: $26,000 $51,000 

Range of Cost: 
All S o f t  Rock $20,500 $41,000 
All Hard Rock #37,000 $75,500 

Assumption: Average home is  1800 square f ee t ,  modern construction and 
well insulated. 
Average f low per house on a peak load day 6.6 gal/min. 

1985: 500 homes x 6.6 gal ./Min. = 3330 gpm 
1990: 1000 homes x 6.6 gal ./Min. = 6660 gpm 

TRANSMISSION COST: 

P ipe  Size 10" 

Heat Loss 1500 
(3 0.01 f t / f t .  

GPM Range 600-2500 

Insulated Pipe 
List $/ft .  

Trenching Cost 
$/ ft 

F i t t i n g  Cost 
$/ ft 

Total Cost 
$/ft 

+ 30% 

23 

1.25 

5.75 

30.00 

Distance (Feet) 
5,000' 10,000 

14" 
825- 
5000 
3500 

115,000 230,000 40 

6,250 12,500 1.50 

28,750 57,500 10.00 

150,000 300,000 51.50 

45,000 90,000 
195,000 390,000 

Distance Feet 
5,000'-10,000' 

200,000 400,000 

7,500 15,000 

50,000 100,000 

258,000 515,000 
77,100 154,500 
335,400 669,500 

LJ 
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Table 9-C (Cont 'd.)  

U Range oc Cost 

, 1985 - 500 Homes 
3,330 gpm 

2 wells 1600 gpm 

1,000 f t .  2,000 f t .  
$26,000 $51,500 

X 2 = $52,000 x 2 =  $1 03,000 

$335,500 

Two Deep Wells 
Dri 11 i n g  $52,000 $1 03,000 
Pumps $66,000 $ 66,000 . 
P i  pes $335,500 $335,500 

TOTAL $454,000 $504,500 

Deep well pumps cost @ $33,000 
Transmission Cost 14' p ipe ,  5,000 ft. 
Cost Range 
Two Shallow Wells 

GEOTHERMAL ENERGY COST: 
Hook-Up Charge - Cost of System $505,000 = $1 01 O/uni  t 

# o f  Users 500 u n i t s  

System Maintenance Cost: Approxi mate $50,00O/year 

Revenues us ing  Icelandic System for 500 units 
Monthly Rate $1 50/uni t /year = $75,000 ' 

I 

Yearly capital ($25,0001 



i 

Table 10-C 

Estimate Total Potential Geothermal Heat Utilization LJ 
! 

The Kel ley Hot  Springs-Barber Sub-Area 

Industrial 

** Assuming: 10% energy replacement a t  present lumber mills 

50% energy replacement a t  present b r i c k  factory 

4 x lo9 BTU/year 

1 x lo9 BTU/year 

Barber Mill Boise Cascade: 

Ponderosa Lumber Company: 

P u l  lman Brick Company: 8 x lo9 BTU/year - 
TOTAL : 13 109 B T U / Y ~ ~ ~  

Comnerci a1 

I **Assuming construction of ten new commerci a1 b u i  Idi ngs 

Ten conmercial buildings (3 appro 

25 x io9  BTU/year: 25 x lo9 BTUIyear 

* 
**Assuming 5.4 x lo7 BTU/year/homes 

1 

1987: 67.9 x lo9 BTU/year 

New Addit ions by 1994: 57.1 x lo9 BTU/Year 

New Additions by 2001: 73.0 x 1 

AL: 198.0 x 1 

Schools 

Four School Bui  1 dings Q approximately 

2.9 x lo9 BTU/year: 11.6 x lo9 BTU/year 

Total A l l  Sectors: 247.6 x lo9 BTUlyear by 2001 



THE BOISE URBAN AREA: 

ources have been developed in .  the Boise Urban Area for over 
The oldest organized geothermal heating d i s t r i c t  i n  the United 

I the Warm Springs Water < !  District. T h i s  system presently services 175 
oms and businesses i n '  Boise. In the 19 
esidential and co 

th i s  system served up t o  400 

In addition t o  the Water District, there are several other 
known geothermal areas i n  Boise. To discuss the geothermal potential i n  an 
orderly way, four subareas have been desiginated for the Boi 
Penitentiary Grounds, Warm Springs Water District, Fort Bois 

1 four subareas l i e  w i t h i n  the corporate limits of Boise, Idaho. The 
reas were segregated according t o  resource 1 ocation and development 

potential. The resources locations are a l l  along the Boise Front Fault and 
have similar geological conditions. A11 four subareas are adjacent t o  h i g h  
density urban development b u t  the potential d r i l l i n g  s i t e s  are largely located 

entia1 u t i 1  iza t ion  senarios for the subareas 
e subarea reports. 

tentiary grouns are located on the eastern c i ty  
f Warm Springs Avenue. T h i s  300 acre s i t e  is on 

The area was used as the.State Penitentiary and prison 
With the construction of a new penitentiary outside of Boise, 

> 

the Boise Front Fault and adjacent t o  the main production wells of the Warm 
Springs Water District. 
farm u n t i l .  1973. 
this  fac i l i ty  was abondoned and is presently a s ta te  historical park. The 
area around the o ld  penitentiary i s  largely open space which was used as the 
prison farm. The topography of the s i te  varies from near vertical along the 
fault  escarpment of f l a t  bottomland away form the escarpment t o  the south. 
Presently the old penitentiary grounds are under construction for  future 
development as the majority of the 300 acre s i t e  is open space. Part of the 

I 

l is t  the cornParison heating cost between the natural gas heating system and 



The State  of Idaho plans t o  expand the geothermal heating system t o  the 
new Department of Agriculture Office B u i l d i n g  which Ss presently under construc- 
t i o n  adjacent t o  the Health-Agriculture Laboratory. 
for geothermal heating and will use the same. heat exchanger as  the Laboratory 
because the heat exchanger a t  the Laboratory is capable of heating two addition- 

Bui ld ing  the s t a t e  expects t o  be u t i l i t i n g ~  less than one quarter af i ts  alloca- 
tion from the Warm Springs Water District. A t h i r d  building could be construc- 
ed adjacent t o  the Health-Agriculture Laboratory and u t i l i z e  the same central  
heat exchanger. 

In addition t o  the Warm Springs Water Dis t r ic t  geothermal resource, the 
State of Idaho also has a geothermal well located on the old penitentiary 
grounds. 
farm. -The well has a sl'otted casing which allows both cold and warm water 
aquifers 80 enter the well.. The tem erqture o f  t h  P n,well 58oc Compared 
of Idaho is considering u t i l i z ing  this well i n  the future. 

The for tui tous advantage of s t a t e  land ownership and the ava i lab i l i ty  o f  
geothermal resource makes the penitentiary grounds an ideal location f o r  new 
s t a t e  office b u i l d i n g s .  Limited available space for new construction i n  the 
Capitol Mall is already forcing new construction t o  outlying areas. The avai l -  
ab i l i t y  of low cost geothermal heat and the successful demonstration of i ts  
u t i l i za t ion  a t  the o ld  penitentiary grounds has made this s i t e  a high pr ior i ty  
location for  agglomerating new s t a t e  bu i ld ings .  

There are  two areas of inst i tut ional  problems associated w i t h  a major 
development and utiTl ization o f  geothermal 

ds. The two are& a re  resource owner and enwironmental impact. 

The State  of Idaho has leased the penitentiary grounds and additional 

i T h i s  b u i l d i n g  is designed 

. ' al  bu i ld ings .  W i t h  the addition of the new Department of  Agriculture Office 
. 

T h i s  well was or iginal ly  d r i l l e d  as an i r r iga t ion  well fo r  the prison 

to  the 77 C temperature of the Warm s pr ings  Water !is&ct rfijs, The S ta te  

urces at+ the old penitentiary 

adjace t t a t e  lands t o  a private party fo r  the purpose of geothermal explora- 
tion. b4S 
47-1610 which deals w i t h  geothermal leases on s t a t e  lands .  The lease gives 
the lessee the r i g h t  t o  explore for geothermal resource on the leased s t a t e  
land. The lease does not give the lessee the r i g h t  t o  the present thermal 
well on the s t a t e  property as the s t a t e  s t i l l  re ta ins  the ownership of the 
well and i t s  water rights. 
on the penitentiary grounds, his r i g h t  t o  develop the geothermal resource w i l l  
be limited t o  non-interference of present thermal wells i n  the area,  which 
include the penitentiary well and the ESarm Spr ings  Water District wells. 
the State  u t i l i ze s  the penitentiary well, i t  must a l so  respect the water levels 
of the G!arm Springs Water District wells which  have a pr ior  appropriation 
dating from a 1894 water r i g h t .  

The major environmental impact will be from the disposal of the thermal 
water. 
geothermal heating system is cooled via a spray pond and disposed of i n  the Boise 
River. 
w i t h  heating demand. 
t o  disposal of geothermal waste water a re  the impact o f  temperature and f luoride 
on the biology of the Boise River. 

The leases were issued i n  March 1975 pursuant t o  Idaho Code 

I f  the private lease holder does pursue exploration 

If  

Presently, the thermal aff luent  from the Health-Agriculture Laboratory 

Maximum discharge i s  approximately 100 gpm, w i t h  actual columns varying 
The major environmental parameters o f  concern w i t h  regard 

e* 



In terms of p u b l i c  d r i n k i n g  water supplies, the U.S. Public Health Service 
has set 1.4 - 2.4 ppm F as the maximum permissible limits. The Warm Springs 
Water Dis t r ic t  wells have azfluoride content of 14 t o  18 ppm. Vegetation, 
animals and humans are susceptible t o  fluoride to  fluoride toxicity.  Thus  there 
is a major concern over the disposal of geothermal water 

the Biological impacts of geothermal waste water discharge in,to the Boise River. 
The results of this study have shown t h a t  under present discharge conditions 
the temperature and fluoride effects  were negligible. From the s t andpo in t  
of fluoride and thermal pollution, several more projects of the s i te ,of  the 
Health Agriculture Laboratory could be handled i n  an environmentally sound 
fashion. However any large scale developmen ich would discharge greater 

" 
\ 

The Idaho Office of Energy and Boise State University has been monitoring 

t h a n  100 gpm would be ecologically unsound. tl!B 



TABLE 11-C 

HEATING COST COMPARISON FOR THE 
CURRENT GEOTHERMAL DEMONSTRATION PROJECT AT THE 

STATE OF IDAHO AGRICULTURAL/HEALTH LABORATORY: 
u 

Agricultural/Hezil t h  Laboratory (Approx. 30,000 sq. f t . )  

Retrofit  cost i n  1976: $80,000 
Average yearly heating cost  (natural gas)  : 25,000 

Estimated geothermal cost documented by the Univer- 
s i t y  of Idaho Engineering Department: 12,500 

Additional outside a i r  sensor being instal led next  
week will achieve another 20% savings. 

Approximate payoff of r e t r o f i t  system: 6.4 years. 

Actual fuel cost  comparisons a t  Health/Agriculture Laboratory 

76-77 (Heating Season) 
Natural Gas 

77-78 (Heating Season) 
Geo t h erma 1 

Oct. $ 2,313 $ 1,715 
Nov. 3,109 2,317 

Jan. 4 , 478 1,114 
Dec. 3,870 2,212 

Note: Late i n  December a l l  mechanical problems were worked out of 
the system. 

Source: Idaho Office of Energy 
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Warm Springs Water Dis t r ic t  Sub-Area 

The Boise resident ia l  area known as  Warm Spr ings  Avenue has an extensive 
history of geothermal energy experience. 
thermal energy i n  Boise began w i t h  the d r i l l i n g  of two warm water wells i n  1 8 9 2 . b  
Located near the o l d  State  Penitentiary, these wells are'now par t  of the Warm 
Springs Water Dis t r ic t  geothermal heating system. These we1 1s have continuo- 
s ly  provided hot water fo r  space heating o f  homes and commercial bu i ld ings  i n  
Boise for  almost 90 years. A t  one time, the wells provided geothermal f lu ids  
for  space heating i n  400 residences, par t  of the commercial business d i s t r i c t ,  
and a large recreational f a c i l i t y  known as the Boise Natatorium. 
advent o f  cheap natural gas and e l ec t r i c i ty  i n  the 1 9 5 0 ' ~ ~  many customers 
converted t o  the new energy systems for bet ter  r e l i a b i l i t y .  
of custome 

The his tor ical  development of geo- 

With  the 

By 1973 the number 
t i l i z i n g  geothermal energy for  space heating had dwindled t o  less 

In 1973, the old Natatorium Company, which  a t  tha t  time owned and operated 

than 150. f76Y 

the system, notified customers tha t  the system would be abandoned due t o  main- 
tenance cost. 
up  the Warm Springs Water Distr ic t .  
special l eg is la t ive  Act. 
Water Dis t r ic t  i s  not considered 
Ut i l i ty  Commission jur isdict ion.  

t i n g  the system and stimulating in t e re s t  t o  gain new customers. 
system provides hot water fo r  150 residential and commercial buildings. 
addition to  these customers, the State  of Idaho Health-Agriculture Laboratory 
Bnd the Department of Agriculture Office B u i l d i n g  are on the Warm Springs Water 
Distr ic t  system. 
customers i s  estimated t o  be approximately 28 x 106 BTU/k, 

In 1974, the remaining customers took over the system and set 
The creation of the d i s t r ic t  required a 

b l i c  u t i l i t y  and is  not under the P u b l i c  
Under the authorization legis la t ion , the Warm Springs 

b SY 
Since 1974 the Warm Spr ings  Water Dis t r ic t  has be'en act ive i n  rehabi l i ta-  

The present 
In 

Dur ing  peak load periods, the to ta l  energy supplied to  these 

The original hot water system was designed as  a flow-through system requir- 
i n g  each homeowner t o  dispose of the spent hot water. 
sewers, storm sewers, the City canal, and shallow wells a r e  typical methods 
o f  disposal. 
tinued by the City. 
have not been observed, or seriously studied. 

The Warm Spr ings  Water Dis t r ic t  has two production wells less than 10 
meters apart  which  a r e  approximately 250 meters deep and have a water tempera- 
ture of 71OC. 
Both wells experience a 50 meter draw down under peak load conditions. 
the wells are allowed t o  s i t  fo r  48 hours, the wells will begin t o  flow 
artesian.  
Boise Front Fault. 

Discharges to  sanitary 

- Continued use of the sanitary sewer for  discharge may be discon- 
The environmental e f fec ts  of the other disposal practices 

One well is used fo r  the base load and the other for  peaking. 
When 

The production zone of these two wells is the shear zone of the 

Two wells supply the system with a combined peak his tor ical  capacity of 
6,800 l i t e r s  per minute (1800) gpm). 
has not been observed i n  the wells even d u r i n g  the 'peak usage which occurred 
i n  the f i rs t  half  of the century. (18) 

ary grounds. 
rights t o  this property and the Distr ic t  has preferential right-of-ways for 
i ts  pipelives and water rights t o  7,267 l i ters per minute (1,920 gpm) dating 

Depletion i n  the quantity of the resource 

The wells a re  located on 10 acres of land adjacent t o  the old Penitenti- 
GIarm Spr ings  Water Distr ic t  owns both the surface and subsurface 

Li 
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hack t o  1899, This  is one of the oldest water rights i n  the c i ty  of Boise. 
Warm Springs Water District has an application on f i l e  w i t h  the State Water 
Resource Board for an addition ,813 l i t e r s  per minute (1800 gpm) which 
would come from future wells. ?I99 

A rapid future expansi f the Warm Sp t e r  District is expected. 
Several prospective users have expressed serious interest t o  hook-up t o  the 
geothermal system and are working diligently to  complete this goal. Several 
other potential customers have expressed an i n  es t  i n  expanding the system. 

Twenty-one single family residential u n i t  n Mobley Drive have recently 
been added t o  the system and an additional 15 units will be added as soon as 
retrofit t ing is completed. The Warm Sp ngs Hollow Condominium Development 
is a 60-unit development only' 100 meter from the Warm Springs Water District 
mainline. The condominium units are 2,000 sq. f t .  units and are designed for 
geothermal heating. Warm Springs Hollow is expected t o  be completed and connect- 
ed to  the geothermal system by January, 1979. 

The River Run Development and the Morning Side Heights Development have 
also expressed a desire to  expand the geothermal system t o  their  areas. 
Run Development is a 700-unit m u l t i - u n i t  residential and commercial develop- 
m e n t  w i t h  an average u n i t  s ize of 2,000 sq. f t .  The River Run Development is  
located approximately one kilometer from the present main hot water line. 
Construction began on this development i n  1978. Morning Side Heights is a 
180-uni t mu1 ti-residential development w i t h  3,000 sq. ft. individual u n i t s .  
The development is also located w i t h i n  1 kilometer of the present Warm Springs 
Water District system. Both of these .developments have expressed a serious 
desire t o  be part of the geothermal system. The addition of these two develop- 
ments will depend on the Warm Springs Water District developing an additional 
supply capacity. 

In addition t o  these developments, the Warm Spr ings  Water District is 
considering a cooperative adventure w i t h  the City of Boise t o  provide geo- 
thermal water t o  the Central Business District and Capital Mall area. The 
downtown area i s  a common market target for several geothermal resource locations 
i n  the Boise Urban Area. The market potential of the downtown and Capital 
Mall will be discussed separatelylater i n  this chapter. Table 13-C l i s t  the 
on l ine and projected direct heat applications o f  geothermal resources i n  the 
Warm Springs Water District Sub-area. Table 1 4 4  is a compendium of data 
regarding the Warm Springs Water District and Penitentiary Grounds Sub-areas. 

u 

River 
, 
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I Table 13-C 
I 

WARM SPRINGS WATER DISTRICT SUB-AREA 

Geothermal Development Potential 

Warm Springs Water District 
B - On Line: 

150 residential units 16.2 x 109 

Projected 1979 : 

1982 : 

Warm Springs Hollow (700 units) 
Mobley Drive (50 units) 

5.4 x 109 
2.7 x ~ ~ ~ 9  

Morning Side Heights (180 units) 
River Run Development (700 units) 
Boise State University 
Mor r i s on - Kn uds en 

9.7 x lo9 
37.8 x lo9 

225.4 x lo9 
65.3 x 10; 

219.9 x 10 

TOTAL : 582.4 x lo9 

Boise CBD (part) 
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Table 14-C 

Data Summary fo r  Warm Springs Water District and 

W Penitentiary Grounds Sub-Areas. ' 

* 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 43O 37' 30: N 

. . Longti tude: 116O 10' 30'' W 

ectilinear: T. 3 N, R. 2 E., Boise Meridian 

Ada 

ties: Elmore, Canyon, Owyhee, Boise 

. .Topography: The Boise Front Faul t  creates a major topograph c 
break a t  the well s i te .  South of the well s i t e  lies 
the f l a t  flood plain of the Boise River. North of 
the well s i t e  slopes range from 12% t o  near vertical. 

Land adjacent t o  the well s i te  is largely undeveloped 
State land. South and west of the well s i t e ,  400 
meters away, the principal land use is h i g h  density 
resi dent i a1 hous i ng . 

..Present Land Use: 

d Use Plans: The State  of Idaho will develop State lands for 
State Office Buildings.  

. .Aesthetics: Low 

*. Historical /Archaeological Si  gni  fance: 



Table 14-C (Cont'd.) 

GEOLOGI CAL/GEOPHYSI CAL DESCRIPTION 
(29) . .Geologic Description: 

Rock types range from Cretaceous t o  Pleistocene i n  age. The older  rocks, 
those of the Idaho Batholith, have been u p l i f t e d ,  faulted and eroded. The 
grani t ic  rocks are overlain by c l a s t i c  beds and interrelated basalt  flows 
of the Glenns Ferry Formation of the Idaho group. The geothermal system 
may be related t o  the water of the deep artesian system i n  the Boise area. 
The warm water of the geothermal system has been found t o  be associated 
w i t h  major structural  features, linears, major faul ts  o f  the area. The 
water is heated a t  depth i n  deep fracture systems w i t h i n  the Idaho Bath- 
o l i t h  and moves along f au l t  and fracture zones upward mixing and heating 
the water found i n  the Glenns Ferry Formation. 
sected i n  wells tapping the Glenns Ferry sediments. The present wells are 
located a t  the intersection of the Boise Front Fault and a major NE trend- 
i n g  l inear  structure.  
the fracture zone of the fault .  

- 

T h i s  water is then inter- 

Highest production comes from wells drilled in to  

. .Geophysical Summary: (29) 

Draw/down recovery test  have been conducted on the two wells a t  the Boise 
Barracks Property. Interference testing w i t h  Warm Springs Water District 
wells 2 kilometers away shows no interference between the Warm Springs 
wells and the Boise Barracks wells. A 3.5 psi draw down between the Boise 
Barracks wells is at t r ibuted t o  seasonal variations i n  the water table .  

. . Geol ogi c Hazards : 

Historical micro-seismic ac t iv i ty  appears t o  be coincident w i t h  construc- 
t i o n  i n  the Boise Area. The area is t h o u g h t  t o  be aseismic by Applegate 
and considered potentially seismic by Idaho Department of Water Resources. 

The major geological hazard a t  the Warm Springs wells is  occasional rock 
slides from the o l d  prison quarry and t a l  us slope of the Boise Front Fault. 
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Table 14-C 

u 

. .Subsurface : 77OC 

. Geochemi cal  : Si02 : 125OC 

Na-K-Ca: 8OoC 

ow Rates: 4 gpm t o  1000 gpm 

pH: 8.6 

. .Total  D i  ssol ved Sol i ds : 293 

. .F lu id  Chemistry: mg/ l i t re  

LAND OWNERSHIP AND LEASING 

. .Land Ownership 

w 
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Table 14-C (Cont'd.) 

GEOTHERMAL DEVELOPMENT STATUS 

. .Present Development Status: LJ 
Warm Spr ings  Water Distr ic t  serves approximately 150 residences 
and two 30,000 square foot  state off ice  buildings. During peak 
load periods the total  energy demand supplies t o  these customers 
is estimated t o  be approximately 28 mi l l i on  BTU/hr. 

. . Proj,ected or P1 anned Development : 

Projected development plans include refurbishing existing wells 
and transmission main lines currently operated by the District, 
and extending the main line t o  the Boise Central Business District. 
Addit ional  well production is  needed. A t  least one new production 
well i s  expected by 1985. 

ENVIRONMENTAL FACTORS 

. .CLIMATE (32) , 
..Prevailing Winds: 

. .Precipitation (Annual) : 

8 t o  10 mph from SE i n  winter, from NW 
i n  summer. 

27 cm 91 1 inches) 

..Days of Sunshine ( A n n u a l ) :  .310 days a year 

. .Average Temperature: Mean January July 

Minimum: 3.33OC (38. l 0 F )  -6.2OC 14.7OC 

Flaximum: 17.22OC (63.1OF) 2.2% 32.4OC 

. . Degree Days (Annual ) : 

. . Relati ve Humi d i  ty  (Seasonal Peaks) 

5,809 

Summer: 22 

Winter: 76 

. .AIR QUALITY : Measured a t  Bureau of Air Quality,  State  Health 
and We1 fare Department adjacent t o  Mi 1 i tary 
Reserve Park. Area has same a i r  quali ty as the 
c i ty  of Boise, which can be described as good t o  
poor depending on the time of year and wind. Co- 
pollution: auto, 19 ppm bad day, 4 ppm good day. 
Parti cul a te  pol 1 u t i  on : d u s t  , 150 m i  cro-grams bad 
day, 50 micro-grams good day. 

Ld . .GEOLOGIC FACTORS : 

Exploration area i s  located a t  the base of the Boise F r o n t  
Fault  escarpment, 
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Table 14-C (Cont'd.) 

w . .WATER QUALITY: 

Thermal ground waters have high f luor ide  concentrations o f  
14-18 ppm. 

INSTITUTIONAL CONSIDERATIONS - Federal 

I n s t i t u t i o n a l  . Agency and Status o f  Requirements 
Pub1 i ct ' A t t i  tudes (I .e., E I A I E I S  Requirements) 

An E.I.S. w i l l  be required 
for any major act ion which 
w i l l  require disposal of 
thermal water. 

Pol icy  Act 
( 4 2 4  .S . C. 4331 ) 

1 Water Pol lu- The ?national goal o f  Groundwater i s  included 
t i o n  Control Act t h i s  Act i s  t o  a t ta fn  under t h i s  Act and the 
(33-USCA 1251 ) -0- po l l u t i on  by 1985. 

E.P.A. e f f l uen t  w i l l  require 
r e i  n j ecs i  on o f  geothermal 

permits. 

deral Safe D r i  The Act sets standards 
i n g  Water Act w i th  protect ion o f  under- 
(42 U.S.C. (A) 300) ground water sources tha t  i n g  and could inf luence 

. could be used f o r  domest- fu ture geothermal we1 1s 
i c  water. i n  the Boise area. The 
E.P.A. upper aqui fer  o f  the 

basin i s  the supply  o f  
domestic and i r r i g a t i o n  
water f o r  the area, 
Reinject ion o f  water f o r  
he area. Reinject ion 
f water f o r  geothermal 
e l l s  w i l l  require 

permits under t h i s  Act. 

f o r  we1 1s and we1 1 d r i l l -  

W 
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Table 14-C (Cont’d.)  

INSTITUTIONAL CONSIDERATIONS - State 

Institutional 
Requirements 

Leases on s ta te  lands 
(Idaho Code 47-601 
et. seq. Chapter 16, 
Geo t he rma 1 Resources ) 

Geo t h e rma 1 Res o u rce 
Permits. 
(Idaho Code 42-4001 . Chapter 40, 

Resources) 

Water Appropriation 
(Idaho Code 42-101 it. s e t  Chapter 1 
ater ppropriation) 

Injection we1 1s 
(Idaho Code 42-3001 

Chapter 39 P aste DisPosal and 
Injection’ We1 1 s ) 

Agency and 
Pub1 i c A t t i  tudes 

The State Board of Land 
Commissioners is author- 
ized t o  issue leases for 
geothermal resources 
underlying s ta te  and 
school 1 ands . 

The regulatory powers 
of the State Geothermal 
Resource Act are placed 
i n  the Idaho Department 
of Water Resources. 

The Idaho Department of 
Water ‘Resources issues 
water appropriation 
permits and a water 
r i g h t  license. 

Permits are issued by 
the Department o f  Water 
Resources. 

Status o f  Requirements 
(i .e. EIA/EIS Requirements 

Lease term is 10 years and 
can be continued w i t h  d i l i -  
gent development. Rentals 
are set by the board. Sev- 
eral leases have been grant- 
ed on s ta te  lands. Lease 
size is limited t o  a max. of 
640 acres/lease. 

Any private owner, o r  holder 
of a s ta te  or federal lease 
of geothermal resources m u s t  
f irst  apply for a geothermal 
resource permit from I .D.W.R. 
before any d r i  11 i n g  operations 
can begin. 

Under the Idaho Geothermal 
Resources Act appl i cants 
can be required t o  make an 
application t o  appropriate 
the public waters of  the 
s ta te  . 
No waste disposal o r  inject- 
ion well can be constructed 
i n  Idaho unless a permit 
has been issued by I.D.W.R. 
The approval of this permit 
i s  contingent upon the 
approval of the Department 
of Health and Welfare. The 
proposed well i s  reviewed 
t o  see i f  i t  will unreason- ’ 

ably contaminate o r  deterio- 
rate the quality o f  the 
groundwater below the adopt- 
ed water quality standards 
of the state.  
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Table 14-C (Cont'd.) 

INSTITUTIONAL CONSIDERATIONS - Local U 

Institutional Agency and Status  of Requirements 
Requtrements 

County Code and 
Zoning Department tion, special land use permits 

Pub1 i c A t t i  tudes 

Ada County Planning 

(i .e.,  EIA/EIS k q u i  rements) 

Permits needed for a l l  construc- 

needed for a1 1 non-conforming 
land uses. 

Permits needed for a l l  construc- 

needed for non-conforming 
land uses. 

Grants right-of-ways for a l l  
s t reets  and roads i n  Ada 
County including intercity 
streets.  

City Code and 
City Zoning Department tion. Special use permits 

Boise City Planning 

Ada County Highway 
Commission 



Table 1 4 4  (Cont'd.) 

. .NOISE : 

1 Low noise l eve l s  
1 

TRANSPORTATION AND UTILITIES 

..Utility o r  Energy Transmission Corr idors and F a c i l i t i e s  

Two 230 kv  l i n e s  are w i t h i n  5 k i lometers of the s i t e ,  owned by 
Idaho Power Company. Natural gas and water l i n e s  are located 
on the s i t e .  

. .Transportat ion Corridors o r  Faci 1 i t i e s  

, Warm Springs Avenue and Peni tent iary  Road serv ice the area. A l l  
r ight-of-ways along c i t y  s t ree ts  and county roads are c o n t r o l l e d  
by the Ada County Highway D i s t r i c t .  

POPULATION 

. .General Descr ipt ion o f  Popul a t i  on 
. ,  

The City o f  Boise has an approximate- populat ion o f  100,000 
people. High densi ty  urban populat ion center a t  the resource 
s i t e  i s  a mix o f  r e s i d e n t i a l  and business development. 

. . Economics I 
The City o f  Boise has experienced an 18% growth r a t e  f o r  the l a s t  
f i v e  years. This t rend i s  expected t o  continue. The c i t y  i s  
experiencing a per iod o f  major re-development. The Boise Central 
Business D i s t r i c t  i s  the s i t e  of the Boise Re-development Project .  
This planned r e v i t a l i z a t i o n  o f  Boise C i t y ' s  downtown core has 
s t imulated the p r i v a t e  sector t o  i n i t i a t e  several pro jects .  
Bui ld ings have been rehab i l i t a ted ,  r e i n f o r c i n g  the concept of a 
Renaissance i n  the Central Business D i s t r i c t .  Several new o f f i c e  
bu i l d ings  have been completed and a regional  shopping center 
and mal l  complex i s  proposed f o r  one s i x  block area. Tapping 
Boise's geothermal resource i s  a f a c t o r  i n  developing a downtown 
regional  center i n t o  the f i r s t  geothermally heated shopping mal l  
i n  the nation. Wider use of the ho t  ground water f o r  space heat- 
i n g  i s  being studied. The State Capi to l  Mal l  i s  a lso undergoing 
a major construct ion period. 
garages are present ly  under constructSon. 
a lso being considered f o r  the new and o l d  bu i l d ings  o f  the 
Capi to1 Mal 1. 

New o f f i c e  complexes and parking 
Geothermal heat i s  
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FORT BOISE BARRACKS SUB-AREA 

i 

The Fort Boise Military Reservation is located near the city center of 
Boise a t  the mouth of Cottonwood Creek Canyon. The Boise Front Fault crosses 
the property forming a major topographic discordant, The land area south of 
the fau l t  escarpment is a f l a t  flood plain of Cottonwood Creek. North of the 
escarpment, the topography is typical of the Boi 
averaging ten per cent. Present land use of t h i  
t u r e  of developed and undeveloped open park land 

foothi 1 1 s w i  t h  s 1 opes 
eothermal area is a mix- 
d public b u i l d  

w 

The Fort Boise Military Reservation was withdrawn from the public 
domain on April 9, 1873 by Executive order. On April 5, 1979, the fo r t  
was redesignated Boise Barracks and Amy units were stationed there u n t i l  
1912. Later, i t  was determined that a l l  of the lands withdrawn for the 

.Boise Barracks were not  needed by the military. As a result, administration 
of portions of the original area were transferred t o  the Veterans Adminis- 
tration and the General Service Administration. The GSA transferred t i t l e  
t o  the Department of Interior several tracts of the Boise Barracks property. 
The Bureau of Land Management then patented the majority of this property 
t o  the ci ty  o f  Boise for recreation and public purposes. . 
the above t i t l e  transfers, several small tracts of land w i t h i n  the original 
Fort Boise Military Reservation have been transferred t o  the State of 
Idaho. 

As outlined above, the surface estate of e original reservation 
has been s l i t  between several titles. The subsurface estate reserva- 
tion has been kept intact and reserved to  the federal government. The 
mineral reservation l is t  included the geothermal resources u n t i l  
October 1978 when the City f Boise acquired the geothermal rights from 
Congress. 

In 1977, the Federal Department of Energy (ERDA) drilled two explora- . 
t ion  wells on the property t o  prove the existence of the resource. 
two wells have bottom hole temperatures of 77OC and pump t e s t  temperatures . 
of 74OC. The depths of the wells is  approximately 250 meters. Pump t e s t  
conducted i n  1978 indicate that a large geothermal re rvoir exists under 
the Fort Boise Military Reservation. The chemistry o this water is 
similar t o  the other geothermal wells i n  Boise w i t h  h i  h fluoride content 

In addition t o  

The 

(18 ppm) being the only major potential PO 9 
The energy potential of this geotherm 

adequate for meeting the space heating needs o f  the Capitol Mall and 
portions of the Central Business District. Three major market areas have 
been identified which could be served by geothermal resources development 
i n  the Fort Boise Military Reservation. The market areas are: 
bu i ld ings  located on the Boise Barracks Property, (2 )  Idaho State Capit 
Mall, and (3) Boise Central Business District. he market potential of 
ttb Boise Barracks Property and the Capitol Mal are examined i n  this 
section. The market potential of the Central Business District be 

onsidered to  be 

(1) present 

examined i n  the section covering the Camel Back Butte Park Suba 1 

ublic bui ld ings  a ocated on the Fort Boise Barracks 
Property. Table 1 5 4  lists the bu i ld ings ,  ownership, type o f  heating ’ 
system and energy type. A l l  of the bu i ld ings  surveyed w i t h  the exception 
of those w i t h  resistant heating are considered compatible t o  geothermal 
retrofits .  

!hi+ 
I 
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Table 1 5 4  

Fort Boise Barracks Buildings, Heating  systems I 

Bui ld ing  Ownership ' Heating System 

Federal Office 
B u i  1 ding  

Fort Boise 
Veteran's Hospi ta?  

lk's Hospital 

Veteran's Home 

Lincoln School 

Idaho Children's 
Home 

Boise BLM District 

BQ'Sse Comun i t y  
Center 

General Service Steam/forced a i r  Natural Gas 
Administration 

Veteran's ' Steam/ ho t water Natural Gas 
Admi n is t r a  t i on 

B.P.O.E. Hot water Natural Gas 

State Steam/hot water Natural Gas 

Boise School Hot water Natural bas 
District 

State Hot water Natural Gas 

Dept. of Interior Hot water/base Gas and Electric 

radiators 

radiators 

board 

ci ty  ' Electric 



I 
I 

I W  
I 

. .  

The economic considerations for conversion to geothermal energy fall 
into two categories: 
Both of these require detailed evaluation and a completed design prior to 
exacting. Rased on initial and 1 imi ted information, general conversion 
feasi bi 1 i ty can be estimated. 

(1) Federal Office Building 

The Federal Office Building is a 271,000 sq. ft. , five story structure 
which used approximately 150,000 CCF of natural gas per year. Natural gas, 
the primary source of heating and cooling for this facility, is used to 
generate steam in two boilers. The steam is used directly in heating coils 
and through heat exchangers with hot water in the air handling equipment. 
The absorption chillers and domestic hot water heat exchangers also utilize 
steam. Table 164 list the historical energy needs and cost of the Federal 
Off ice Building. 

A preliminary study on systems conversion to a geothermal heating 
system has been conducted by the General Services Administration. The 
results of this study indicate that the present boiler system could be 
trimmed down to provide hot water instead of steam and would provide~adequate 
backup and peaking for a geothermal system. The geothermal system would 
utilize a heat exchanger with the building loop water. Air handling equip- 
ment would need to be retrofitted if a geothermal system were installed. 
The steam absorption coolers would also need to be replaced with electrical 
cen tri fuga1 chi 1 1 ers . 

(1) Annual energy costs, (2) System conversion cost. 

The four major energy consuming buildings were examined for geother- 
mal space heatfng potential. Those buildings are: ( I )  Federal Office 
Building, (2) Veternns Hdspital, (3) Idaho Veterans Home, and (4) the 
Idaho Elks Rehabilitation Hospital. The other buildings on the Boise 
Barracks property were not examined in any detail 

Initial reconnaisance indicates that the Federal Office Building, 
Idaho State Veteran's Home and Elks Rehabilitation Hospital could be 
retroffited to geothermal space heating systems. The Veterans Hospital 
could utilize geothermal fluids but its mechanical systems would require 
major study before any retrofit can be estimated. 
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Table 1 6 4  

Federal Office Building/Historical Energy Demand and Cost 
I 

Special Uses: Federal Agencies Offices, operates 8 hours 

Gross Sq. Ft.: 271,370 ' 

Net Sq. F t .  : 172 , 560 
Heat System : Natural Gas boilers 
Cooling system: 

w 
a day15 days a week. 

Steam absorption (natural gas boilers) 

Cost and Consumption: 

FY 1977: 
Month - CCF Amount 

Oct. 6454 $ 1,495.72 
Nov. 10831 2,891.22 
Dec. 16292 4,340.74 
Jan. 2071 8 5,516.18 

, Feb. 10537 2,789.96 
Mar. 9260 2,453.10 
Apr i 1 7468 1,867.13 
May 4002 1,025.52 
June 13691 3,385.16 
July 15560 3,855.60 
Aug . 17720 4,400.80 
Sept , 6625 7,661 -72 

TOTAL: 139,165 CCF 

FY 1978 (.incomplete) 

Oct . 3628 
Nov. 8722 
Dec. 10795 
Jan. 13604 
Feb. 10119 
Mar. 69 34 
Apri 1 4861 

$35,682.96 

$ 1,009.73 
2,369.80 
2,895.78 
3,491.90 
2,589.68 
1,779.83 
1,295.10 

May 4373 1,194.95 

TOTAL : 6,3036 CCF $16,626.79 

Other Years : 

Year FY 1976 FY 1975 FY 1974 

CCF 132,054 146,498 186,466 

cost 27,784 24,959 20,258 

Note: 
1 

i Higher fuel bil ls  i n  summer months i s  due t o  the steam absorption cooling. 
I 

I Source: GSA, Boise Federal Office B u i l d i n g  Heating Records. L- 
1 
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Natural gas prices i n  Idaho are essentially unregulated and escala- 
t i n g  a t  an average of 24% per year. Based on t h e  in i t ia l  information, 

u t  period for conversion could be as l i t t l e  as e i g h t  years. 

In summary, geo a1 energy appears asible alternative 
W for this facil i ty.  A complete engineering dy is required for  

verification of this potential. I t  should be noted that the resultant 
savings i n  natural gas consumption will be l igh t ly  offset by an increase 
i n  electrical consumption due to  the addition o f  the electrical centri- 
fugal chil lers and larger a i r  handling fans. 

(2) %ate of Idaho Veteran's Home: 

Home, a 30,000 sq. f t  structure, present- 
ly utilizing a natural e r  t o  produce steam 
ers which heat the water and a i r  i n  the bu i ld ing .  An i n i t i a l  engineering 
study on the feasibil i ty of conversion t o  geothermal energy indicates that  
this bu i ld ing  could retrofit t o  geothermal heating utilizing 75OC thermal 
wate-r. 
system. The domestic laundry/ki tchen water would have t o  be-boosted by 
electrical heaters t o  obtain the neede temperature ; i f  .the present system 
was converted to geothermal heat. 

The separatim of the b u i l d i n g  sp e heating system and the higher 
temperature domestic water can be accomplished by installation of two 
water t o  water heat exchangers. One heat exchanger could be tied i n  
parallel t o  the present system to provide space heating and the other could 
preheat the domestic 
by electrical u n i t s .  

o s t  i s  $29,0 
dollars which does no t  incl e contingency. The present co. 
the State Veteran's Home is 21,400 per year. Conversion o 
could have a payback period s short as two years. a 

(15) 

s team/water exchang- 

Presently, the domestic hot water system is part of the space heating 

t e r  which would t 

The best estimate on building conve 

be increased i n  temperature 

The central heating plant 
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The Veteran's Hospi ta l  Is average annual consumption o f  natura l  gas 

bu t  i n  1977 the u n i t  cost  o f  natura l  gas f o r  the hosp i ta l  was $2.31/MCF. 
This represents a 400% increase i n  four  years. Without subs tan t ia l l y  
increasing i t s  consump i o n  o f  natural  gas, the Veteran's Hospital energy 
cost  has r i sen  from $25,000 i n  1973, t o  approximately $104,000 i n  1977. 
Table 17-C l i s t s  the h i s t o r i c a l  ener onsumption and cost  o f  heat ing 
the Veteran's Hospi ta l  , 

Recomendation : 

300 MCF per  year. I n  1973, the u n i t  cost  f o r  natura l  gas was $.58/MCF 

6/ 

The D.O.E. and the Veteran's Administrat ion should undertake an 
engineering study o f  the systems conversion f e a s i b i l i t y  a t  t h i s  f a c i l i t y .  
The'hospital i s  located along the Boise Front Faul t  and has considerable 
po ten t ia l  f o r  successful explorat ion d r i l l i n g  a t  the hosp i ta l  s i t e .  

(4) Idaho E l k ' s  Rehabi l i ta t ion Hospital:  

qperated medical f a c i l i t y  which special izes i n  therapy treatments. This 
f a c i l i t y  i s  present ly  considering a 33% expansion of i t s  f l o o r  space. 
Design o f  the new wing w i l l  begin i n  1979 w i t h  construct ion t o  begin i n  
1979 w i t h  construct ion t o  begSn by 1980. 

The present heat ing system u t i l i z e s  a natura l  gas b o i l e r  f o r  a hot 
water heat ing system. The b o t l e r  water temperature i s  82OC (18OOF) and 
the comfort heat ing un t i s  are designed fo r  a twenty degree drop i n  tempera- 
ture. Del iverable geothermal temperatures o f  74O could be supplied. 
This temperature water could be used for space heat ing bu t  i s  no t  h o t  
emugh for the domestfc hot  water system. o f  the hospi ta l .  

heat exchanger which could be f i t t e d  p a r a l l e l  t o  the present heat ing system 
and the present b o i l e r  would be a backup un i t .  The domestic ho t  water i s  
present ly seperated from the heat ing water by a tube and she l l  heat exchanger. 
R e t r o f i t  o f  t h i s  system t o  geothermal would requi re an e l e c t r i c a l  booster 
t o  increase the domestic water temperature t o  180OF. 

. 
The Idaho Elkl 's Rehabi l i tat ion.  Hospi ta l  i s  a 70,000 sq. ft., p r i v a t e l y  

f _  

€onversion t o  gcdthermal energy would requi re  instaTTation o f  a 

The present annual natura l  gas cost f o r  the hospi ta l  i s  $15,000 for 
56,892 CCF o f  gas per  year. Table 18-C l i s t s  h i s t o r i c a l  energy costs 
and consumption f o r  the hospi ta l  by month. Conversion cost  o f  the present 
heat ing system t o  geothermal energy i s  approximately $1 1,900. The payback 
for convert ing t o  geothermal energy w i l l  depend upon the type o f  supply 
system and the p r i ce  o f  thermal water. Table 19-C l i s t s  the projected 
annual savings i f  the hospi ta l  were t o  d r i l l  i t s  own we l l  on s i t e .  This 
cost  does no t  consider the cost o f  the wel l .  The estimated cost o f  a 
450 meter we l l  i s  $28,600. Total conversion cost under t h i s  scenario 
i s  $40,500 and the payback per iod i s  f ou r  years, Table 20-C l i s t s  the 
comparative cost  o f  heat ing the hospi ta l  over twenty years by buying water 
a t  $0.45/100 ft.3, which i s  the p r i ce  charged by the Warm Springs Water 
D i s t r i c t .  Under t h i s  p r i ce  s t ructure i t  would no t  be pro f i tab le  f o r  the  
hospi ta l  t o  r e t r o f i t  t o  geothermal heating. Table 2 1 4  l i s t s  the compara- 
t i v e  economic a a l ys i s  o f  heating the hospi ta l  by buying thermal water a t  
$0.29.6/100 ft.! assuming the same re tu rn  on investments as before and a 
r e t r o f i t  cost  o f  $11,900 the annual savings i s  $11.800, 
indicates t h a t  an analysis o f  p r i ce  s t ruc tu re  f o r  thermal water i s  needed. 

This example 
Cpi 
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Table 1 7 4  

Veterans Hospital Energy Needs and Cost 

Very large V.A. Hospital and Administration Complex. 
Total Sq. Ft .  

w 

Heating System: 

Natural Gas boi lers/high temp. steam/hjgh pressure, 1110 
psi /central  heating plant. 
The steam i s  del ivered t o  the bui ld ing by pipe. 
i s  done by a combination o f  radiant heat and heat exchangers for 
water/air system. 
01 der bu i ld ings have steam radiators, newer bui ld ings have water/ 
a i r  systems w i th  the water going through a heat exchanger w i th  the 
steam. 
Estimate t h a t  90 ps i  could be used f o r  heating purposes but 110 
psi  stem i s  needed f o r  the laundry dry cleaning and presses. 
Laundry uses about 250 Mlbs/month. 

Space heating 

Cost : 

1977 Degree d 5833 
gas consumed MCF Unit  Cost $/MCF Cost $ 

1671 2.59 $ 4,328 
1705 2.54 4,331 
2548 2.37 6,039 

Oct. 3630 1-98 7,187 

I 

Source: Veterans Administration 
W 
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Table 1 8 4  

Histor ical  Energy Use and Cost 

Idaho Elks  Rehabil i t a t ion  Hospital 

June 10, 1975 
July 10, 1975 
August  10, 1975 
September 10, 1975 
October 10, 1975 
November 10, 1975 
December 10, 1975 

Sanuray 10, 1976 
February 10, 1976 
March 10, 1976 

A p r i l  10, 1976 
May 10, 1976 
June 10, 1976 
July 19, 1976 
August 10, 1976 
September 10, 1976 
October 11 , 1976 
November l o r  1976 
December 10, 1976 

Refund Approved IPUC 

Januiry 10, 1977 
February 10, 1977 
March 10, 1977 
A p r i l  11, 1977 
May 10, 1977 
June 10, 1977 
July 11, 1977 
August 10, 1977 
September 9,  1977 
October 10, 1977 
November 9, 1977 
December 10, 1977 

January 10, 1978 
February 10, 1978 
March 10, 1978 
A p r i l  10, 1978 
May 10, 1978 

CCF - 

4508 
2435 
2151 

Not Available 
21 36 
3266 
5498 

7034 
7689 
7794 

648% 
4837 
3440 
2743 
1968 
1778 
2344 
3504 
5750 

7898 
9 385 
7695 
631 2 
4447 
3055 
21 4% 
2220 
21 50 
2681 
3306 
5595 

6290 
8044 
6277 
4980 

THERMS 

4377 
2347 
2020 

2036 
31 68 
5744 

7266 
7771 
8020 

6598 
4852 
3347 
2650 
1860 
1694 
2241 
3409 
5750 

81 82 
9901 
7880 
6318 
4349 . 
2969 
2043 
2036 
201 7 
2563 
321 3 
5567 

6353 
821 3 
6352 
4920 

DOLLARS 

771.57 
435.84 
381.76 
399.33 
439.88 
657.93 

1 192.13 

1515.96 
1618.02 
1668.33 

(14.87 
1380.97 
1028.16 
724.03 
583.19 
423.55 
390.08 
500.53 
755.87 

1526.54 

2148.86 
2589.01 
2070.74 
1600.19 
1110.06 
764.65 
541.76 
540.08 
535.51 
666.93 
875.51 

1510.40 

1772.24 
2591.92 
1605.93 
1250.22 

3962 3903 1029.62 

Source: Idaho E l k ' s  Rehabili tation Hospital Records. 
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TABLE 19-C 
IDAHO ELKS REHABILITATION HOSPITAL 
ENTY-YEAR ECONOFIC ANALYSIS OF DRILLING 

ON-SITE WELL TO DEPTH OF 1,500 FEET FOR SPACE HEATING ' 

Projected Cost Projected Cost 
Projected Cos of E lec t r i c i ty  of Operation and 
o f  Natural Gas for Geothermal Maintenance for 

for Present Syst System Geothermal System 
- Year See Note (1  ) - See Note (2) See Note (3) . Annual  Savinqs 

Present Worth 
@ 10% 

$ 1,147.93 S 349.80 $ 9,385.23 $ 8,532.03 1979 $1 0,882.96 
1,245.50 370.79 11 ,878.58 9,817.01 1980 13,494.87 

1981 16,733.64 1,351 .. 37 393.04 14,989.23 11,261.63 
1,466.24 41 6.62 18,866.86 12,886.32 1982 20 , 749.71 

1983 21,994.69 1,590.87 441.61 19,962.21 . 12,394.96 
1984 23,314.38 1,72G.09 468.11 21,120.17 71,921.79 
1985 24,713.24 1,872.81 . 496.20 * 22,344.23 11,466.12 

11,027.33 1986 26,196.03 2,032.00 525.97 23 , 638.06 
1937 27,767.79 2,186,02 557.53 25,024.24 10,612.72 
1988 29,433.86 '2,351.73 590.98 26,491 .16 10,213.49 
1989 31,199.89 2,5 2 9 .99 626.44 28,043.47 9,829.06 
1990 33,071.89 2,721.76 664.02 ' 29,686.10 9,458.91 
1991 35,056.20 2,928.07 703.87 31,424.27 9,102 .49 
1992 37,159.57 3,150.02 746.10 33,263.46 8,759.31 

1994 41,752.50 . 3,645.66 838.32 37,268.52 8,110.72 
1995 44,257.65 3,922.00 . 888.62 39,447.03 7,804.38 

1997 49,727.89 4,539.11 998.45 44,190.33 
1998 ' 52,771.56 4,883.1.7 1,058.35 46,770.04 

2 
rD 

1993 39 , 389.1 5 3,388.79 790.86 35,209.50 8,428.87 

? 996 46,913.10 4,219.29 941.93 41,751.89 7,5D9.44 

TOTA TOTAL 
$560,754.57 $193,314.12 

(1)  Natural gas is  assumed t o  in f la te  a t  24% through 
1983 and a t  6% thereaf te r .  

( 2 )  E lxx t r i c i ty  I s  assumed t o  inflate a t  8.5? through 
1956 and, a t  7.58:; thewafter. 

( 3 )  Operation and maintenance cost  is assumed t g  i n f l a t e  
a t  6% annually. 

Source: Chuc ighce, Oregon I n s t i t u t e  of Technology, Geo-ktt U t i l i za t ion  Center. 

. r  
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Table 204 

Year -- 

1979 
1980 
1981 
1982 
i 983 
1984 
'I 935 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
7 993 
1934 
1395 
1996 
1997 
1998 

IDAHO ELKS REHABILITATION HOSPITAL 

WATER FOR SPACE HEATING 
TWENTY-YEAR ECONOMIC ANALYSIS OF BUYING GEOTHERMAL 

, .  Elks Rehab. 

cost of Cost o f  Buying 
Natural  Gas a t  $0.45/100 f t 3  

Pro jec ted  Annual Geothermal 

Present Cost Present Cost 
$ 8,776.58 $1 2,536.33 

9,759.56 
10,852.63 
12,068 .12 
13,419.75 
14,922.76 
16,594.11 
18,452.65 
20,519.35 
22,058.30 
23,712 -67 
25,491 -13 
27,402.96 
.29,458.18 
31,667.55 
34,042.61 
36,595.81 
39,340.49 
42,291.03 
45,462.86 
48,872.57 

13,288.51 
14,085.82 
14,930.97 
15,826.83 
16,776.44 
17,783.02 
18,850.01 
19,981 -01 
21,179.87 
22,450.66 
23,797.70 
25,225.56 
26,739.09 
28 , 343.44 
30,044.04 
31,846.69 
33,757.49 
35,782.94 
37,929.91 
40,205.71 

. .  

. .  

Annual Savings 

-3 , 528.95 
-3,233.19 
-2,862.85 
-2 5407.08 
-1,853.67 
-1,188.91 
- 397.35 

538.35 
878.44 

1,262.02 
1,693.43 
2 , 7 77.40 
2,719.09 
3,324.11 
3,998.57 
4,749.12 
5,583.00 
6,508.09 
7,532.94 

Present Worth 

(3 10% 
$ 

-39208.14 
-2,672.06 
-2,150.90 
-1,644.07 
-1,150.99 
- 671.11 - 203.90 

251.14 
372.54. 
486.56 
593.54 
693.79 
787..62 a: 

875,.34 - 
957.23 . 

1,033.55 
1 ,.104.57 
1,170.54 
1,231.70 

8 , 666.86 1,288.27 

TOTAL TOTAL 

$34 , 159.40 $- 854.78 

Source : Chuck Higbee, Oregon Ins t i t u t e  of Technology, Geo-Heat Uti l izat ion Center. 
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ble 2 1 4  

S REHABILITATION HOSPITAL U 
AR. ECONOMIC ANALYSIS OF BUYING 
ATER FOR HEATING AT $0.29/100 eu.ft. 

Projected Cost Present 
o f  Buying Hot Water Annual Worth - Year of Natural Gas - @ 29.5C/lOO f t .3  Sav i nqs 30.5% , 

I979 9,759.56 8,7l I .36 1,048.19 803.21 
I980 . 10,852.63 9,234.05 1,618.58 950.42 
1981 12,068.12 9,788.09 2,280.03 1,025.91~ 
I982 l3,4 I 9.75 I 0,375 ..37 3,044.38 1,049.68 ' 

I984 16,594. I I I 1,657.77 4,936.34 999.41 . 
I985 18,452.65 I 2,357.24 6,095.42 945.65. - 
I986 20,5 19.35 I 3,098.67 7,420.68 882.19 
I987 22,058.30 13,684.59 8,173.71 744.60 
1988 * 23,7 12.67 . 14,717.67 , a,995.01 627.91 

27 , 402.96 16,536.77 10,866rt9 445.40 

1.983 14,922.76 IO ,997.90 3,924.87 1,036.99 

25,491. I3 15,600.73 9,890.40 . 529.05.' 

. 29,458.18 17,528.97 1 1  8929.21 374.69 
31,667.55 1 8,580.7 1 13,086.83 314.98 

I993 34,042.61 19,695.56 14,347,06 264..61 
I934 36,595.8 I 20,877.29 15,718.52 222.15 
I995 39,340.49 22,129.93 I7,2 I 0.57 186,39 
I996 42,291.03 23,457.72 18,833.31 156.29 
I997 45,462.86 24,856.19 20,597.67 130.98 
I998 48 , 872.57 26,357. IO . 22,515.47 109.72 



Capi to1 Mal 1 : 

The Capitol  Mall is located less  t h a n  1 km from the Fort Boise geo- 
thermal wells. The mall is considered a major market area for  u t i l i z i n g  
geothermal resources. Idaho's State Capitol  Mall consists of six major 
office buildings, a l l  of which are  heated from a central heating plant. 
The present system is  a natural gas fueled steam plant. 
presently use e i ther  h o t  water pumped t o  converters or forced a i r  systems. 

two d i s t inc t  r e t r o f i t  concepts are apparent. The e x i s t i n g  hot water system 
could be modified by instal la t ion of a water/heat exchanger i n  ser ies  w i t h  
the existing steam/water heat exchanger. 
systems would require instal la t ion of geothermal water heating co i l s  i n  the 
present duc t  work. 
vary from minor t o  major r e t r o f i t s  w i t h  the individual bu i ld ings .  

udy f o r  geothermal 
space heating was conducted by ERDA (DOE) i n  1975. f 2 f j  In i t i a l  examination 
,indicates t h a t  w i t h  the exception of the Len B. Jordan Bu i ld ing ,  the physical 
conversion t o  geothermal heating appears t o  be re la t ively straighforward 
modification. 
annual fuel cost. These estimates are  i n  1977 dollars. 

for  an easy r e t r o f i t  t o  geothermal energy. The major cost  of this r e t r o f i t  is 
the instal la t ion of a heat exchanger. 
par t ia l ly  re t rof i t ted  and also requires a heat exchanger. 
ings  could be retrofitted to. geothermal heat as soon as  the thermal f lu ids  -we , 
deliverable. The State  of Idaho has taken the position tha t  geothermal energy 
is a realistic future option and tha t  the State is  an interested customer:. I 

L W J  
The b u i l d i n g s  

To modify the aforementioned bu i ld ings  t o  geot mal space heating, 

Modification of the forced a i r  

The modification required for  existing forced a i r  systems 

A preliminary f eas ib i l i t y  and conceptual des ig  

Table 22-C lists by b u i l d i n g ,  the estimated conversion cost and 

The Twin Towers off ice  b u i l d i n g ,  presently under  construction, is  designed 

Both of these b u i l d -  
The State  Capitol B u i l d i n g  has been . 
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There have been major legal and inst i tut ional  barr iers  associated w i t h  
developing geothermal resources a t  the Fort Boise Mi 1 i t a ry  Reservation. 
question of resource ownership a t  this location has obstructed a rapid develop- 
ment of this geothermal area. 
t i t l e s  w i t h  the City of Boise owning most of the surface es ta te .  The c i t f 2 g y s L i  
a l so  fi led f o r  water rights t o  20,520 l i t e r s  per minute on these t r ac t s .  
The 'Federal Government held a reservation on the subsurface es ta te  for  the 
mineral r i g h t s  t o  Fort Boise Military Reservation. 
tion the geothermal resources were also reserved t o  the Federal Government. 
In October 1978, Congress passed a b i l l  t ransferring the ownership of the geothermal 
resources t o  the City of Boise t h u s  clearing the way for development. The City 
plans t o  begin exploration d r i l l i ng  by 1980. 
geothermal water needs of public b u i l d i n g s  projected for geothermal space heat- 
i n g  from the Boise Barrack geothermal f ie ld .  

The 

The surface e s t a t e  has been s p l i t  between several 

Un,der the mineral reserva- 

Table 23-C gives the estimated 

Scenario Projections: 

Approximately 300 x lo9 BTU/year of d i rec t  geothermal heat energy could be 
u t i l i zed  by p u b l i c  bu i ld ings  i n  the Boise Barracks and Capital Mall areas 
by 1985. 
ings.  

Table 25-C i s  a compendium o f  data regarding the Boise Barracks geothermal 
resource area. 

Table 2 4 4  l is ts  the approximate d i rec t  energy needs of these build- 
T h i s  rojection i s  based on the assumption tha t  a d i s t r i c t  heating system 

rov id ing  70 8 C water is developed using the Boise Barracks geothermal field. 
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Table 23-C 

ESTIMATED GEOTHERMAL FLUID NEEDS FOR MAJOR PUBLIC . 

BUILDINGS AT THE CAPITOL MALL AND THE BOISE BARRACKS 
W 

GPM - 
se Barracks: 

GSA Federal Bui ld ing 300, 

438 State Veterans Home 
# 

600 Veterans Hospital 

E l  ks Rehab1 1 i t a t i on  Hospital 200 

Capitol Mal 1 : 

227 State Capi to1 Bui ld ing 

Ha l l  o f  Mirrors 

Len 8. Jordan Bui ld ing 

120 

265 



Table 24-C 

Estimated Energy Needs of Boise Barracks and 

The Capitol Mall 
L 

Boise Barracks : Energy Need Per Year (BTU) 

GSA B u i l d i n g  6.3 lo9 

Veterans Hospital . 
E l k s  Hospital 

Veterans Home 

Idaho Children's Home 

Boise BLM Office 

Col. Pinkney Center 

Capi to1 Mal 1 : 

Statehouse 

Len B. Jordan Office 

Idaho Supreme Court 

Idaho State  Library 

New Sta te  Office Bui ld ing  

Health and Welfare 

45 x 109 

5.6 x 109 

38 x 109 

2 x 109 

2 lo9 

9 21.9 x 10 

55.8 lo9 

28.0 109 

44.6 lo9 

15.7 lo9 

9 (approx.) 30.0 x 10- 
196.0 x 109 
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Table 25-C 

Data Summary f o r  Boise Barracks Sub-Area 

SITE LOCATION AND PHYSICAL DESCRIPTION 
W 

. . lat i tude: 43O 37' 30" N 

116O 10" 30 " W 

T 3 N, R 2 E, Boise Meridian. 

Ada 

Gem, Canyon, Elmo 

Terrain ranges from f l a t  topography i n  the f l ood  
p l a i n  the Freestone Canyon steep slopes o f  the 
Boise Front Faul t  and Freestone Canyon. The geo- 
thermal explorat ion area i s  a t  the base o f  the 
fau l t  escarpment i n  the f l ood  p la in .  

H a l f  o f  the Boise Barracks Property i s  open land . 
i n  Freestone Canyon. H a l f  of the property i s  devel- 
oped f o r  a Boise City park, State Children's Honk, 
Veterans Administrat ion Hospi ta l  , .and r e s t  home 
and several small Federal Of f i ce  Buildings. The 

urrounded by devel oped r e s i  dent i  a1 

velopment i s  the major planned 
fu tu re  development f o r  the area i n  combination 
w i t h  a fu r the r  development o f  the c i t y  park. 

A por t ion  o f  the Boise Ba 
deeded t o  the c i t y  o f  Boise and has been desig- 
nated as the Eagle Ridge Park and M i l i t a r y  
Reserve Park. 
natura l  set t ings,  
the f lood  p l a i n  area. The canyon areas occured 

Present Land Use: 

.,Future Land Use P1 

Both parks do have aesthet ic 
Development has occured i n  

yon areas are 
rous jeep t r a i l s .  

o log ica l  Significance: A h i s t o r i c a l  m i l i t a  
Freestone Canyon and the For t  Boise s i t e  i s  
a h i s t o r i c a l  land mark. Possible archaeological 
s i t e s  are located on the property. Before any 
d r i l l i n g  o r  surface disturbance i s  allowed, a 
c u l t u r a l  resource inventory w i l l  be cond 
t o  determine s i g n i f i c a n t  values. 

U 
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Table 25-C (Cont'd.) 

GEOLOGICAL/GEOPHYSICAL* DESCRIPTION 6: 
. .Geologic Description: (28) 

Rock types range from Cretaceous to  Pleistocene i n  age. The older 
rocks, those of the Idaho Batholith, have been u p l i f t e d ,  faulted and 
eroded. The grani t ic  rocks are overlain by c l a s t i c  beds and inter- 
related basalt  flows of the Glenns Ferry Formation of the Idaho group. 
The geothermal system may be related t o  water of the deep artesian 
system i n  the Boise area. The warm water of the geothermal system 
has been found t o  be associated w i t h  major s t ructural  features, l inears  
and major fau l t s  of the area. The water is heated a t  depth i n  deep 
fracture systems w i t h i n  the Idaho Batholith and moves along f a u l t  
and fracture  zones upward, mixing and heating the water found i n  
Glenns Ferry Formation. 
ping the Glenns Ferry sediments. The present wells are located a t  

- the intersection of the Bofse Front Fault and a major NE trending 
l inear  structure.  Highest production comes from we1 Is d r i l l e d  in to  
the fracture  zone of  the faul t .  

This water is then intersected i n  wells tap- 

. .Geophysical Sumary : (29) 

Draw down/recovery t e s t s  have been conducted on the two wells a t  the 
Boise Barracks Property. 
Water District wells 2 kllometers away shows no interference between 
the Warm Springs wells and the BoJse Barracks wells. 
draw down between the Boise Barracks wells is at t r ibuted t o  seasonal 
variations i n  the water table. 

Interference testing w i t h  Warm Springs 

A 3.5 ps4 

. . Geol ogi c Hazards : 

Historical micro-seismic ac t iv i ty  appears t o  be coincident w i t h  constr- 
uction i n  the Boise Area. The area is  thought t o  be aseismic by 
Applegate and considered potentially seismic by Idaho Department of 
Water Resources. 

Major geologic hazard i n  the Boise Barracks Property is the 100 
year flood cycle. The prime exploration areas are i n  the flood plain 
of Freestone and Cottonwood Canyons. 
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Table 25-C (Cont'd.) 

RESERVOIR CHARACTERISTICS 

. . Reservoi ?-..Temperature 
w .  ~ % 

..Flow Rates: 194 t o  220 g r tes ian  f low during f ree flow tes t ,  
11 ps i  hot. v 9 7  

. .pH: 8.6 (29) 

..Fluid Chemistry: 

. TOTAL AREA FEDERAL STATE PRIVATE OTHER 

485 Boise 

(Acres) (Acres) (Acres) (Acres) 
(30) . .Land Ownership 485 

. .Land Leased 

..Number of Bids ected: Boise State U 

..Summary o f  Leasing Status and Needs: No leases have been l e t  on the federal 

300 Surface, 
450 Subsurface 

- - - 
F i l e  No, 1-8193 

lands due t o  lega l  problems regarding KGRA designation, The c i ty o f  Boise 
has acquired the geothermal r i g h t s  t o  450 acres v i a  an Act o f  Congress. W 
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Table 25-C (Cont'd.) 

GEOTHE HAL DEVELOPMENT STATUS 

..Present Development Status: (29) 

Two wel ls  were d r i l l e d  and tested by the Department o f  Energy 
t o  determine the nature of the resource and the s i ze  o f  the reservoir .  
Test w e l l  # 1 (Beard) was completed i n  August, 1976, t o  a depth o f  391 
meters. The w e l l  was d r i l l e d  i n t o  the f r a c t u r e  zone o f  the Boise 
Front Fault.  
Test we l l  # 2 (BLM) was stepped out  300 meters and d r i l l e d  t o  a depth 
o f  372 meters. 
period. 

status b u t  the Department o f  I n t e r i o r  has delayed act ion on the 
KGRA designation u n t i l  fur ther  in format ion about the s i t e  i s  presented. 
Present ly the s i t e  has a s p l i t  estate. The surface r i g h t s  are deeded 
t o  the c i t y  of Boise and the mineral r i g h t s  are reserved by the 
Federal Government. 
o f  the geothermal resources; The-c f t y  o f  'EOltse has appl ied f o r  water 
r i g h t s  i n  M i l i t a r y  Reserve Park. The Beard w e l l  i s  located i n  M i l i t a r y  
Reserve Park. The BLM we l l  i s  located i n  the Boise D i s t r i c t ,  Bureau 
o f  Land Management, u t i l i t y  yard. The BLM w e l l  i s  owned t o t a l l y  by 
the Federal Government. The ownership o f  the resource (water) i n  the 
Beard w e l l  i s  unclear. No f u r t h e r  development i s  expected i n  t h i s  
area u n t i l  the ownership question 4 s .  resolved. 

Artesian f low o f  195 gpm was experienced f o r  12 hours. 

Artesian f low o f  50 gpm was experienced f o r  a b r i e f  

The U.S. Geological Survey has nominated t h i s  area f o r  KGRA 

Boise State Un ive rs i t y  has appl ied f o r  a lease 

. . Projected o r  P I  anned Devel bpment : (27) 

The c i t y  o f  Boise and the State o f  Idaho p r o j e c t  development 
of the geothermal resources a t  M i l i t a r y  Reserve Park f o r  space 
heating o f  the Capitol  Mal l  and the Boise Central Business D i s t r i c t .  
The p o t e n t i a l  market area f o r  the geothermal resource i s  w i t h i n  500 
meters o f  the s i t e .  
begin by 1980. 

F i e l d  development d r i l l i n g  i s  pro jected t o  
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Table 2 5 4  (Cont'd.) 

U '  INSTITUTIONAL CONSIDERATIONS - Federa 

' Institutional 
Requirements 

Federal Geothermal 
Resource Lease 
(30 C.F.R. 3000) 

National Environ- 
mental Policy Act 
(42-U.S .C. 4331 ) 

Agency and Status of Requirements. 

Leases are pursuant Leases w i t h i n  the K.G.R.A. 
t o  the Geothermal Steam are competitive. Special 
Act of 1970, conditions are required i n  
(84 S ta t .  1566) the leases w i t h  regard t o  
(30 USC 1001-1025) t o  potential archaeological 
B.L.M. , and historical s i t e s ,  adja- 
U.S .G.S. cent roadless areas, and 

cr i t ical  habitat areas. 

An E.I.A. is required A preliminary E.A.R. has 
before leases are been completed for the 
issued. exploration d r i l l i n g  pro- 
E.P.A. ject. In general an E.I.A. 

is required for a l l  pro- 
jects invo lv ing  expl'ora- 
t ion and development. An 
E.T.S. will be required 
for any major action. 

Pub1 i c A t t i  tudes ( i  .e., EIA/EIS Requirements 

The national goal o 
this Act is t o  a t t a in  

E.P.A. effluent will require 

Groundwater is included 
under this Act and the 

permits. 

The Act sets standards for 
w i t h  protection o f  wells and well d r i l l i n g  and 

2 U.S.C. (A) 300) underground water could influence future geo- 
sources that could thermal wells i n  the Boise 
be used for domestic area. The upper aquifer of 
water. the basin is the supply of 
E.P.A. domestic and i r r igat ion 

water for the area. Rein- 
jection of water for geo- 
thermal wells will require 
permits under this Act. 

lution Control Act 
(33-USCA 1251 ) -0- po l lu t ion  by 1985. reinjection of geothermal 

Federal Safe D r i n k -  T h i s  Act i s  concerned 
i n g  Water Act 
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Table 2 5 4  (Cont'd.) 

INSTITUTIONAL CONS1 DERATIONS - Local 

Inst i tut ional  
Requirements 

Special Use Permit 

County Code and 
Zoning . 

City Code and City 
Zoning. 

R i  ght-Of-Ways 

Agency and 
Pub1 i c A t t i  tudes 

Boise City Parks 
Department 

Ada County 
Planning  Dept. 

Boise City Plan- 
n i n g  Department. 

Ada County High- 
way Commi ss i on. 

Status of Requirements 
( i  .e., EIA/EIS Requi rements) 

Military Reserve Park is under 
the jurisdiction o f  the City 
Parks Department. Any surface 
disturbance of the park will 
require a special use permit. 

Permits needed for a l l  construc- 
t ion.  Special land use permits 
needed for a1 1 non-conforming 
land uses. 

Permits needed for  a l l  construc- 
t ion.  Special use permits need- 
ed for non-conforming land uses. 

Grants ri ght-of-ways for a1 1 
s t r ee t s  and roads i n  Ada 
County inc lud ing  inter c i t y  
s t r ee t s .  
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Table 2 5 4  (Cont'd.) 

ENVI RONMENTAL FACTORS 

..Prevailing Winds: 8 t o  10 mph from SE i n  winter, from NW . 

. .Average Temperature: Mean January July 

Minimum: 3.33OC (38.1OF) -6.2OC 14.7OC 

Maximum: 17.22OC (63.1OF) 2.2% 32.4OC 

. .Degree Days (Aqnual) : 5,809 

Summer: 22 

M i  nter : 76 

. .AIR QUALITY: Measured a t  Bureau o f  Air Qual i ty ,  State  Health and 
Welfare Department adjacent t o  Military Reserve Park. Area has 
same a i r  quali ty as the c i t y  o f  Boise, which  can be described as 
good t o  poor depending on the time of year and wind. 
Auto, 19 ppm bad day, 4 ppm good day. Particulate pollution: Dust, 
150 micro-grams bad day, 50 micro-grams good day. 

Co-pollution: 

. .GEOLOGIC FACTORS : 

..MATER QUALITY: 

Exploration area is a flood p la in .  

. ;Flora: Alesae (wild onion) 
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Table 25-C (Cont' d. ) 

TRANSPORTATION AND UTILITIES 

. . U t i  1 i ty  o r  Energy Transmission Corridors and Faci 1 i ties 

Two, 230 k v  lines are w i t h i n  5 kilometers of the s i t e ,  owned by Idaho 
Power Co. One 138 kv l ine- is  a t  the s i te  also owned by Idaho Power Co. 
Residential lines are adjacent t o  property. Telephone, natural gas and 
water l ines  are w i t h i n  100 meters of the si te.  

. .Transportation Corridors o r  Faci 1 i t i e s  

Several paved c i t y  s t r ee t s  lead t o  the area. 
access t o  the area. 
unimproved roads tha t  extend into 
lead off  these roads. 

All right-of-ways along c i ty  streets and county roads are controlled by the 
Ada County Highway District, 

Reserve S t ree t  is  the main 
Mountain Cove Road and Cottonwood Canyon Road are 

nonurban area. Numerous jeep t r a i  1 s 

POPULATION 

. .General Description of Population 

The c i ty  of Boise has an approximate population of 100,000 people. 
density urban population center a t  the resource s i te  is a mix of residential  
and business development. 

High 

. .Economics 

The City of Boise has experienced an 18% growth ra te  fo r  the l a s t  five years. 
T h i s  t r e n d  is expected t o  continue. The c i ty  is experiencing a period of 
major redevelopment. The Boise Central Business District i s  the s i te  of the 
Boise Redevelopment Project. T h i s  planned revitalization of Boise c i t y ' s  
downtown core has stimulated the private sector  t o  i n i t i a t e  several projects. 
Bui ldings have been rehabili tated,  reinforcing the concept of a Renaissance 
i n  the Central Business District. Several new off ice  b u i l d i n g s  have been 
completed and a regional shopping center and mall complex is proposed for 
one six block area. Tapping Boise's geothermal resource is a factor  i n  
developing a downtown regional center in to  the first geothermally heated 
shopping, a l l  i n  the nation. Wider use of the hot ground water f o r  space 
heating is being s tudied .  The State  Capitol Mall i s  also undergoing a 
major construction period. New off ice  complexes and parkirlg garages are 
presently under construction. 
for new and old bu i ld ings  of the Capitol Mall. 

Geothermal heat i s  also being considered 
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Camels Back Park Subarea 

Gulch. H u l l ' s  Gulch i s  a northeast t rending l i n e a r  s t ructure which can 
- be t raced f o r  two kilometers. The par  es d i r e c t l y  over- the t race of 

the Boise Front Fau l t  and a t  the i n t e r  
Gulch l i n e a r  structure.  The f a u l t  forms a 
between the Boise Foo th i l l s  and the Boise 

Formation. South o f  the f a u l t  the s t ra t igraphy i s  t yp i ca l  o f  the Snake 
River P la in .  t h i s  f a u l t  scarp a lso marks a major change i n  land use. 
South o f  the f a u l t  scarp the park i s  a developed, h igh i n t e n s i t y  use area. 
This p a r t  o f  the park i s  surrounded by h igh densi ty s ing le  fami ly  housing. 
,North o f  the f a u l t  the park area and surrounding land are l a rge ly  undevel- 
oped f o o t h i l l s .  

Reconnaissance geology indicates t h a t  the s t ruc tu ra l  geology o f  t h i s  
area i s  s i m i l a r  t o  the s t ructure o f  o ther  geothermal areas along the Boise 
Front Fault.  Although no thermal waters are known a t  t h l s  s i te ,  - the  : 
in te rsec t i on  o f  the H u l l ' s  Gulch l i n e a r  feature and the Boise Front Faul t  
make t h i s  area a l og i ca l  explorat ion s i t e .  Thermal we l ls  o f  the Boise 
M i l i t a r y  Reservation are located 2.4 ki lometers southwest o f  Camels Back 
Park. Thermal we l ls  o f  the Stuar t  Gulch area are located 2 ki lometers 
northwest o f  Camels Back Park. These thermal wel ls  were d r i l l e d  i n t o  the 
shear zone o f  the Boise Front Fau l t  a t  l i n e a r  intersect ions.  

t i o n  zones supports the p robab i l i t y  o f  successful ly in te rsec t ing  of the 
resource elsewhere along the Boise Front Fault. 
those s t ruc tu ra l  character is t ics  which ind ica te  a probable d r i l l i n g  s i t e .  

Because the c i t y  o f  Boise owns both the surface and subsupface 
r i g h t s  t o  Camels Back Park, the c i t y  has selected the park as a we l l  f i e l d  
s i t e .  Future geothermal wel ls  developed at ,  the park could be used f o r  
space heat ing Boise's Central Business D i s t r i c t .  
ownership, the c i t y  has f i l e d  water r igh t .app l i ca t ions  f o r  2.28 l i t e r s  
per  second f r o m  three productions wel ls  t o  be d r i l l e d  i n  the park. 

Camels Back Park i s  a 150 acrea which l l e s  a t  the mouth o f  H u l l ' s  

LJ the fau l t  and the H u l l ' s  

North o f  the f a u l t ,  the s t ra t igraphy i s  t yp i ca l  o f  the Glenns Ferry 

The s i m i l a r i t y  o f  s t ruc tu ra l  geology between known geothermal produc- 

Camels Back Park exh ib i ts  

I n  addi t ion t o  mlneral 

(34) 
there i s  no known resource data f o r  t h i s  area. 

Boise's Central Business D i s t r i c t  i s  present ly undergoing a major 
urban redevelopment, Clearing o f  o l d  s t ructures has already taken place 
and new constructions w i l l  begin by 1980. Local planning c a l l s  f o r  geo- 
thermal heat ing o f  new st ructures i n  the redevelopment area. 
t o  fu tu re  structures, several e x i s t i n g  bui ld ings have been i d e n t i f i e d  as 
po ten t i a l  r e t r o f i t  customers. These bui ld ings are l i s t e d  i n  Table 26-C 

I n  addi t ion 
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In add i t ion  t o  the market potential  of the Central Business District, 
there are approximately 7,000 resi denti  a1 structures 1 ocated between the 
Boise Front Faul t  and the central business area which  could be potential 
customers fo r  a geothermal heating d i s t r i c t .  Table 26-C ident i f ies  the 
Central Business Distr ic t  Buildings wnich are  prospective users of  a 
geothermal d i s t r i c t  heating system and t h e i r  approximate d i rec t  heat 
energy needs. 

Scenario Projection: 

Approximately 665 X lo9 BTu per year of d i rec t  heat ut i l izat ion 
o f  geothermal resources could be accomplished by 1985 provided 
geothermal well f ie ld  development begins by 1980. 
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Table 26-C 

IDENTIFIED PROSPECTIVE GEOTHERMAL HEAT USERS IN BOISE CBD 

b 4  

t i  on Bui 1 ding 

ade Corporate Hea 

I 

Adam Elementary School 

Boise High School 

S t .  John's Cathedral 

Approximate Energy Needs 200 x lo9 BTU/yr. 

Boise Redevelopment Area- 15 acre Redev 

I 

I 

I 
I 



Del i very Systems 

! 

This  report has identifie j o r  resource locations i n  the 
Boise Urban Area. Legal inst i tut ional  relationships and market poten- 
t i a l  vary w i t h  each location. All four of these locations could be 
developed. 
adjacent market areas w i t h  the Boise Central Business District being a 
c o m n  market area. 
along the Boise Front Faul t  could be designed for a pooled delivery 
system i n  the Central Business District .  

Future wells developed on the Penitentiary Grounds could service 
s t a t e  b u i l d i n g s  a t  this s i t e  and excess production could be tied i n t o  
the Warm Springs Water Distr ic t  main line, 
will continue t o  service the residential area of northeast Boise. Addition- 
a l  new wells a t  Warm Spr ings  and Penitentiary Grounds would allow the 
Water Dis t r ic t  t o  extend i t s  lines in to  the Central Business District 
and Boise State  University. Wells developed on the Fort Boise Military 
Reservation could service pub1 i c bui 1 d ings  i n  the Boise Barracks property, 
the Capitol.Mal1 area and St.  Luke's Hospital. Excess flow from this 
system could logically be t i ed  in to  the Warm Springs Water Distr ic t  l ines  
t o  service the Central Business D i  s tri c t ,  We1 1 s devel oped i n  Camels Back 
Park should be used t o  service residences i n  north Boise and the Central 
Bus i ness D i  s tri c t  . 

Lr In i t i a l  development scenarios could be targeted toward 

Pipelines leading from the various geothermal f ie lds  

The Warm Springs Water District 

Disposal Systems 

disposal system which  paral le ls  the delivery systemf The disposal system 
could collect the eothermal f l u i d  a f t e r  i t  is u t i l i zed  by the primary 
customers. The co B lected fluids could t h e n  be u t i l i z e d  for heat pumps 
i n  addi t iona l  residential and commercial b u i l d i n g s .  

Any development scenario for  the Boise Urban Area should have a 

W i t h  respect t o  ultimate disposal of geothermal waste water, tempera- 
ture and fluoride consti tute two of the major parameters influencing 
ecological systems. A t h i r d  major parameter is the recharge needs of the 
aquifer. Three disposal methods are possible: 
River, (2) injection of the fluids i n t o  the ground, and (3 )  disposal in to  
the i r r igat ion canal system. 

The use of the Boise River for  disposal could have a major effect 
on the aquatic. environments. An increase i n  temperature can a l t e r  the 
behavior and development of aquatic species. Feeding and reproductive 
behavior i n  re la t ion t o  food-chain species cquld. be damaged. The sensi t iv-  
i t y  of aquatic l i fe  to  toxic materials is generally enhanced by higher 
temperatures. Increased temperature w i  7 1 result i n  a decrease i n  dissolved 
oxygen which can damage the reproduction and behavior of cold-water fish 
and other aquatic species. 
erature. 

1 i ves tock and humans. 

(1) disposal i n t o  the Boise 

Algae growth can be enhanced by increase i n  temp- 
Blue- reen algae are the dominate producers a t  t e  

above 35OC and % lue-green algae produce compounds which are 

Fluorine, chemically bound as fluoride is common i n  the thermal wells 
of the Boise Urban Area. 
t o  f l  uori de toxi ci ty  . Vegetation, animals and humans are susceptible 

LiJ F1 uori des present a parti  cul a r  hazard t o  animals 
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since vegatation may accumulate fluoride i n  amounts sufficient t o  cause 
fluorosis. 

enamel i n  humans. The U.S. Public Health Service 
m as the maximum permissible limits of fluoride 

i n -  pub1 i c  d r i n k i n  ter. Boise wells have ride concentrations of 
8 t o  22 ppm i n  theimal waters. 

Fluoride concentrations of water as low as 2-7 ppm can cause 
coloring of t o  
s e t  1.4 t o  2. 

W 
uoride and thermal PO , disposal into the 

Boise River would be an ecologically unsound alternative. The Boise geo- 
thermal system when ful ly  constructed would be discharging geothermal 
water a t  a rate greater than 5,000 gal/min. Even i f  this water was cooled 
sufficiently, the average fluoride count of 20 ppm would require a river 
flow rate greater t h a n  400 cfs for the fluoride level t o  be diluted t o  

rates i n  the river will coincide w i t h  the maximum 
and dispersal of the fluoride waters i n  the river would 

1 ppm. Winter 
disposal rate, 
be unrealistic. 

Injection of the thermal f l u i d s  in to  the ground will depend upon two 

Aquifer recharge needs may 

factors: 
consider not  only the cost of d r i l l i n g  injection wells b u t  the energy cost 
of injection. Net energy must be considered. 
require that thermal fluids be injected i n t o  the same geothermal systems 
from which f lu ids  were withdrawn. In the areas of potential well inter- 
ference, this may be the only alternative which is feasible. 

is  to  discharge the'f luids into a storage pond 
Direct discharge i n t o  an irrigation system i n  the winter 

The 

(1) Cost, (2) Aquifer recharge needs. The cost o f  injection m u s t  

The t h i r d  a1 ternati 
r irrigation. 

may have the same ecological problems as discharge in to  the Boise River. 
Discharge into a storage area would avoid major ecological problems. 
stored geothermal waste water could then be dilluted w i t h  spring and summer 
irrigation flows. 
sewer treatment plant for the construction of one storage fac i l i ty  a.nd add- 
itional areas,along the irrigation canals could also' be used for storage. 

Sufficient area already exists near the Boise c i ty  



West Boise Geothermal Area 

The West Boise geothermal is divided i n t o  four subareas. The 
subareas are Crane Creek Gulch Gulch, Polecat Gulch and Pierce 
Gulch. These four gulches are linear features which  trend northeast from 
the Boise Front Fault i n t o  the Boise Foot Hills. These linear features 
are rather straight ground trends which are controlled by some form of 
planar discontinuity related t o  the granite bedrock of the region. Thermal 
waters are known t o  exist  i n  Crane Creek, Stewart and Pierce Gulches. The 
highest temperature thermal waters are found a t  the intersection of Stewart 
Gulch and the Boise Front Fault. All four areas are considered potential 
geothermal exploration areas w i t h  the highest potential geothermal explo- 
ration areas w i t h  the highest potential areas being located a t  the inter- 
section of the Boise Front Fault and the northeast trending linear features. 
The Boise Front Fault farms a major topographic break which  separates the 
Boise Foothills from the Boise River Flood plain. 
geology is dominantly Glenns Ferry Formation sediments. 
fault  the geology is primarily Snake River Plain stratigraphy. 

North of  the fault ,  the area i s  largely undeveloped open space. 
the fault ,  the area is largely low density residential. 
zoning ordinances limit canstruction in the foothills to  areas w i t h  less 
than 12 degree slope which has limited construction i n  the foo th i l l s  t o  the 
stream valleys. Increased residential growth sou th  o f  the Boise Front 
FauTt i s  beginning t o  expand i n t o  the foothill 's gulches. The gulches near 
the Boise Urban Area are experiencing rapid development and plans have been 
submitted t o  develop t h e  other gulches. Table 27-C lists the projected geo- 
thermal resource development for West Boise. 

Thermal waters i n  the area have temperatures of 40% t o  50oc. 
the thermal wells a r e  shallow i r r jgat ion wells and d m s t i c  water wells. 
Expanded use of these thermal waters for space heating o f  new residential 
developments is logical. The  geothermal development potential of  the four 
subareas i s  presented by area, i n  the order of the locations occurence 
along the Boise Front  Fault, from east t o  west. Table 2 8 4  is a compendium 
of data regarding the geothermal energy commercialization potential of the 
West Boise Geothermal Area. 

L 

North of the faul t ,  the 
South of the 

Land use i n '  the area also shows marked contrast along the fault  scarp. 
South of 

Present county 

e 

Most of 

' I  I 
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1 Pelar 200 un 

250 other units 

Stewart Gulch 
2 greenhouses 

3 x 109 

54 109 

100 units 54 x 109 

200 units 108 109 

Pierce Gulch 

I 100 units 54 lo9 

I 

, , 

w 
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Crane Creek Gulch Subarea 

limits of Boise, Idaho a t  the north end of Harrison Boulevard. 
area is  presently undergoing rapid residential development. The one 
thermal well which is  located i n  Crane Creek Gulch  is  an o l d  o i l  and 
gas exploration well drilled i n  the 1930’s along Cartwright Road. I t  
has a water temperature of  48OC b u t  was poorly cased and has a mixing 
of thermal and cold water aquifers. The well i s  approximately 1000 
meters deep. Cold water enters the well a t  137 meters and hot water 
enters the well a t  427 meters. The well has a pump test  temperature 
of 48OC and the temperature of the h o t  water aquifer is estimated t o  
be i n  the 7OoC range. Recently, the well was reworked and recased and 
cement p lug  was placed i n  the well a t  230 meters t o  cut off the hot  
water. The  upper  por t ion  of the well has a perforated casing for cold 
water. Approximately 1700 gpm o f  cold water can be produced from the 
upper po r t ion  of the well. 

T h i s  well Ss presently used as the domestic water s e for the 
E l  Pelar Estates subd iv i s ion ,  located a t  the well head. ?y5f Approx- 
imately 50 homes are under construction a t  the location. Plans cal l  
for an additional 150 homes t o  be b u i l t  a t  El Pelar i n  the next five 
years. All of the present structures use a i r  t o  a i r  electrical heat 
pumps for  heating and cooling. Present’homes could be r e t ro f i t t ed  t o  
water t o  a i r  heat pumps using-- the thermal water. Future homes i n  the 
area could be geothermally heated w i t h  water to  a i r  heat pumps u t i l i -  
zing the exis t ing well. 
area is not expected. 
geothermal potent ia l  an option. 
subd iv i s ion ,  there are over 500 residential structures i n  the Crane 
Creek Gulch area. 

The Crane Creek Gulch geothermal area is  located w i t h i n  the c i ty  
The 

D r i l l i n g  of additional thermal wells i n  the 

In addition t o  the E l  Pelar Estates 
The present developer does not consider the 

Stewart Gulch Subarea 

The Stewart Gulch geothermal area i s  located a t  the intersection 
of Hill Road and North 36th Street .  Geothermal resources have been 

’ used a t  this location since 1940. Thermal wells i n  this area are 
presently used t o  heat two large commercial greenhouse operations 
and an apartment house, The greenhouses ra ise  cut flowers and bedding 
plants for the Boise area. I t  i s  estimated tha t  these greenhouses 
save approximately $20,00O/year i n  heating costs. 

areas along the Boise Front Fault. 
l inear  which intersects  the Boise Front Fault a t  the location o f  the 
thermal we1 1 s . 

The area south the Hill Road is a h i g h  density housing area. An 
expansion of the geothermal resource for space heating is  possible i n  
this area. 
appropriations of thermal water for the present greenhouses and for 
agricul t u t a l  i rri gation we1 1 s north of H i  11 Road. 

.- 

The area has the same structural  geology as the other geothermal 
Stewart Gulch i s  a north t r end ing  

Any expansion of the resource will be limited by prior 
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The area north of Hill Road is presently used for agriculture w i t h  
a large cat t le  ranch as the principle land holder. Present land owners 
are reluctant to develop the area for h i g h  density housing. 
t i a l  development does occur, the geothermal resources of the area could 
be used for space heating. 
temperatures of 43% 

Pole Cat Gulch Subarea 

Pole Cat Gulch is located along Hill Road, 2.5 km west of Stewart 
Gulch. No d r i l l i n g  has occurredin this area and there are no known 
occurences of thermal water. The geological similarity and close prox- 
imity t o  other geothermal areas makes this area a prime exploration 
area. Thermal waters are known to exist  i n  Pierce Gulch 2.5 km east  of 
Pole Cat Gulch. 
Cat Gulch is a northeast trending linear feature leading away from the 
Boise Front Fault. 

Pole Cat Gulch is presently undergoing rapid residential develop- 
ment .  Approximately 50 homes have been constructed i n  the Gulch and an 
additional 100 apartment units have been constructed a t* the  mouth of the 
Gulch along the Boise Front Fault. A large market for residential space 
heating also exists south of the gulch where several new subdivisions 
(approximately 400 homes) are presently under construction. 

the resource. 
large scale geothermal space heating. Sewer services were extended i n t o  
this area i n  1978 and a rapid develop 

I f  residen- 
. 

Irrigation wells,north of the fault  have 

Like other geothermal areas i n  the Boise area, Pole 

Exploration d r i l l i n g  is needed i n  the Pole Cat Gulch area t o  prove 
Discovery of an 8OoC geothermal resource could lead t o  

ntial areas is  expected 

Pierce Gulch Subarea 

Located 2.5 km west o f  Pole Cat Gulch ,  Pierce Gulch is a no r th  t rending  
long the Boise Front Fault, w i t h  similar structural geology 

area. Thermal waters are known to  
vate wells located hese wells are shallow 

as other geothermal areas i n  the B 

Less than a dozen homes have been b u i l t  i n  Pierce Gulch 
development i n  this area has been restricted due t o  the agricultural zoning 
and the Boise Foot Hills Ordinance w 
less than a 12 degree slope. 

Future development i n  the Gulch 
services have bee expanded t o  the a 
for extending the ta te  Street  t r u n k  
for the l ine has ovided a l l  the financial c 
residential growth i s  expected south o f  Hill 
Gulch. Developers have submitted plans t su 
ment  is expected between 1979 and 1985.(93 

ruction t o  areas w i t h  

The advent of this growth will create a demand for sewer services and 
a market for development of geothermal resources for space heating. 

U 
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Dry Creek Valley Subarea 

26OC, thermal we1 9 s. Wells i n  this area are  probably capable of producing 
higher temperature water if  cased properly to  prevent mixing of cold and hot 

The Dry Creek geothermal area is  located outside of the Boise Urban 
area, 5 km north of Eagle, Idaho, a t  the confluence of Spr ing  Valley Creek 

land use i s  primarily agricultural  i n  Dry Creek Valley, residential  i n  Spr ing  
Valley and resident ia l  i n  the footh i l l s  surrounding the area. Dry Creek Valley 
and Spr ing  Valley a re  s t ruc tura l ly  controlled and the known thermal wat rs 

Faulting i n  the area is  probably related to  the Boise Front Fault. 

, Lt . 
! and Dry Creek. S ta te  Highway 15 passes d i rec t ly  through the area. Present 

1 
I 

of the area a re  t h o u g h t  t o  be associated w i t h  this s t ructural  control. 736 1 
I 
~ 

I 

The  Dry Creek Valley geothermal area has a h i g h  potential fo r  developing 
an agricul tural  related geothermal u t i l i za t ion .  The development of a geo- 
thermally heated c a t t l e  feed l o t  would be advantageous a t  this location. 
Such an enterprise would be i n  compliance w i t h  the zoning which  allows f o r  
agr icul ture  re la ted industries. 
which indicate t h a t  a geothermally heated feedlot operation would be possible. 
These fac tors  are:  

(1) The present o i l  and gas well which yields  43oC thermal water 
is capable of providing the energy for  space heating. 

The area has a unique combination of factors  

(2) T h i s  well is  located ;4 km from Highway 15. I 
(3)  The local agriculture already supports a major c a t t l e  

operation. 

(4)  The present open a i r  feed l o t  for  the c a t t l e  operation is 
.2 km from the geothermal well. I 

I 
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Table 28-C 

Data Sumary fo r  the West Boise Geothermal Area 

SITE LOCATION AND PHYSICAL DESCRIPTION: id 
..Latitude: 43' 36' N (26) 

. .Longitude: 

. .Rectilinear: T 3 N ,  R 2 E, Boise Meridian 

. . County: Ada 

..Adjacent Counties: Boise, Canyon, Elmore, Gem, Owyhee 

116O 12' w (26) 

..Topography: (26)  South of the Boise Front  Fault is  an area which has 
a f l a t  topography. North of the Boise Front Fault 
slopes of the Boise Foothills typical lv  range from 
10 t o  20 percent. Stewart Gulch and Dry Creek Valley 
are wide f l a t  bottomed stream valleys i n  the Boise 
Foothills. 
narrow stream valleys. 

Pierce and Pole Cat Gulches are steep 

..Present Land Use: 
The area north of the Boise Front  Fault i s  largely 
undeveloped. 
area is dominantly h i g h  density housing. 

South of the Boise Front Fault the land 

, .Future Land Use Plans: 
E x i s t i n g  agricultural  areas i n  Dry Creek and Stewart 
Gulch will remain stable.  All other areas a re  subject 
t o  res ident ia l  expansion. 

..Aesthetics: High aesthet ic  values i n  Stewart Gulch and Dry Creek. 
Moderate aesthet ic  value i n  other areas. 

GEOLOGICAL/GEOPHYSICAL DESCRIPTION . .Geologic Description: (1) 

Pleistocene Basal t s  and Sandstones of the Glenns Ferry Formation a re  
the major rock types of the area. The Glenns Ferry Formation uncon- 
formably overlies Cretaceous Granite of the Idaho Batholith. Known 
thermal waters of the Nest Boise Area are  found a t  the intersection 
of the Northwest trending l inear  features.  

. .Geophysical Summary: 

No geophysical data available. 

. . Geologic Hazards : 

No major hazards. 
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(Table 2 8 4  (Cont’d.) 

RESERVOIR CHARACTERISTICS 

. Reservoir Temperature 

..Surface: 2l0C t o  4Ooc 

. .Subsurface: 76OC (l) . 

u 

. .Flow Rates: 

. .pH: 

10 gpm t o  1000 gpm ( l )  

. .Total D i  ssol ved Sol i ds  : 200 t a  250 * 

LAND OWNERSHIP AND ‘LEASING * 

TOTAL AREA FEDERAL STATE PRIVATE OTHER 
(Acres) (Acres) (Acres) (Acres’) 

. .Land Ownership 1280 20,000 

.6,640 -3 ..Land Leased 

. .Summary o f  Leasing,.Status and Needs: 
Approximately 6;640 acres o f  p r iva te  geothermal leases have 
been f i l l e d  w i th  the Ada County Recorder. 

GEOTHERMAL DEVELOPMENT STATUS 

..Present Development Status: 

Wells i n  Stewart Gulch are used f o r  space heating two comerc ia l  
greenhouses o f  approximately 22,000 square f e e t  each, and an 
apartment house. 
Creek Valley are used t o  spaceheat ind iv idua l  homes. 

3 wel ls  i n  Pierce Gulch and one we l l  i n  Dry 

. .Projected o r  Pla ed Development: 

Extensive development o f  the  geothermal resource f o r  space heating 
i s  projected f o r  a l l  areas. A t  present the Boise West Area i s  
undergoing rap id  res iden t ia l  development o f  about 20 % per year. 
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Table 28-C (Cont'd.) 

b 
INSTITUTIONAL CONSIDERATIONS -(Federal) 

Insti tutional Agency and Status of Requirements 
Requirements Public Attitudes ( i  .e. , EIA/EIS Requirements 

Federal Water Pol 1 u- 
t ion Control Act Act is t o  a t ta in  -0- 
(33-USCA 1251) p o l l u t i o n  by 1985. 

The national goal of this 

E.P.A. 

Groundwater i s  included 
, under this Act and the 

re i  n j e c t i  on of  geothermal 
effluent will require 
permits. 

Federal Safe Drink-  T h i s  Act i s  concerned 
i n g  Water Act 
(42 U.S.C. (A) 300 

w i t h  protection of 
underground water 
sources t h a t  could 
be used for domestic 
water . 
E.P.A. 

T h i s  Act sets standards 
for  wells and well d r i l l -  

. i n g  and could influence 
future geothermal wells i n  
the Boise area. The upper 
aquifer of the basin is the 
supply of domestic and 
i r r igat ion water fo r  the 
area. Reinjection o f  water 
for geothermal wells will 
require permits under this 
Act. 
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28-C (Cont'd.) 

W 1NST.ITUTIONAL CONSIDERATIONS - (State) 

Institutional Status of Requirements 
Requi remen€s ( i  &e., EIA/EIS Requirements) 

\ Leases on s ta te  lands 
(Idaho Code 47-601 
et .  seq. Chapter 16, 
Geothermal Resources) 

The state board of Land 
Commissioners is author- 
ized t o  issue leases for 
geothermal resources 
underlying s ta te  and 
school land 

Lease term is 10 years 
and can be continued w i t h  
diligent development. 
Rentals are se t  by the 
board. Several 1 eases 
have been granted on 
s ta te  lands. Lease size 
is limited to a maximum 
of 640 acres/lease. 

Geothermal Resource The regulatory powers of Any private owner, or 
the State Geothermal holder of a s ta te  or  
Resource Act are placed federal lease of geo- 

et .  seq. Chapter 40, i n  the Idaho Department thermal resources must 
Geothermal Resources) of Water Resources. first apply for a geo- 

thermal resource permit 
from I.D.W.R. before any 
d r i  11 ing operations can 
begin. 

Water Appropriation The Idaho Department of Under the Idaho Geothermal 
(Idaho Code 42-101 Water Resources issues Resources Act, applicants 
e t .  s ~ q .  Chapter 1 can be required t o  make an 
Water Appropriation) permits and a water application t o  appropriate 

the public waters of the 
s ta te .  

No waste disposal or injec- 
t ion  well can be constructed 
i n  Idaho unless a permit 
has been issued by I.D.W.R.. 
The approval of this permit 
is contingent upon the appro- 
val of the Department of 
Health and Welfare. The 
proposed well is reviewed 
to  see i f  i t  will unreason- 
ably contaminate or deter- 
iorate the quality of the 
groundwater below the adopt- 
ed water quality standards 
of the state. 

water appropriation 

r i g h t  license. 

Permits. are issued 
the Department of 
Water Resources. 

(Idaho Code 42-3001 
e t .  sep. Chapter 39 
Waste Disposal and 
Injection Wells.) 
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Table 28-C (Cont'd.) 

INSTITUTIONAL CONSIDERATIONS - Local 

Inst i tut ional  Agency and 
Requirements Pub1 i c  A t t i  tudes 

County Code 
and Zoning. 

City Code and 
City Zoning. 

R i gh t - O f  -Ways 

Ada County Planning 
Department. 

Boise City Planning  
Department. 

Ada County Highway 
Comi ssi on. 

Status of Requirements 
( i  .e., EIA/EIS Requirements) 

Permits needed f o r  a l l  construc- 
tion. Special land use permits 
needed' for a1 1 nonconforming 
land uses. 

Permits needed for  a l l  construc- 
tion. Special use permits 
needed for nonconforming 
land uses. 

Grants right-of-ways fo r  a l l  
s t r ee t s  and roads i n  Ada 
County including in t e rc i ty  
s t r ee t s .  
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Table 28-C (Cont'd.) 

ENVIRONMENTAL FACTORS 

. .CLIMATE (32) 
..Prevailing Winds: 8 to 10 mph fr southwest in winter; 

..Precipitation (Annual): 26 cm 

. .Days of Sunshine (Annual): 320 

w 
from northwest in summer. 

January July 

-6.2OC 14.7OC 

.Maximum: 22oc 32.4OC 

. . Degree Days (Annual) 5,835 

ive Humidity (Seasonal Peaks) 

Summer : 20% 

Winter: 70% 

..AIR QUALITY: High to moderate quality depending on the air quality in Boise. 

. .GEOLOGIC FACTORS: Erosion problems on steep slopes. 
L 



Table 28-C (Cont'd.) 

POPULATION 

. .General Description o f  Population: 

The h i g h  density urban residential housing area south o f  the 
Boise Front Fault has an estimated population o f  30,000 
people. North o f  the Boise Front Fault the population density 
drops o f f  sharply. Scattered homes exist i n  Dry Creek Valley, 
Pierce, Pole Cat and Stewart Gulches. Crane Creek Gulch has 
been developed into a major moderate density residential  area. 

. . Economics : 

The West Boise Area i s  one o f  the f a s t e s t  growing residential  
areas o f  Boise. 
this area has already begull. 
planning res t r ic t ions  t o  growth south o f  the c i t y  have made the 
West Boise Area a primary development area. 
Boise are growing a t  a ra te  o f  20% per year. 

Rapid expansion o f  resident ia l  housing i n  
Limited space close t o  Boise and 

All areas i n  West 
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Summary of Leasing Activity i n  Ada County 

Ada County has a large number of recorded private geothermal leases. 
. 

' although some are  recorded. fo r  southern Ada County. Approximately 25,000 . ~ 

The majority of these leases a re  located along the Boise Front Fault 

acres of land i n  Ada County has been leased fo r  geothermal resource, o i l  
and gas resources, and mineral resources. 
leases tha t  have been recorded i n  Ada County. 

Table 29-C l is ts  the energS, 

Summary Ada County 

Development of the geothermal resources of Ada County could make a 
s ignif icant  contribution t o  Boise's direct energy needs. The geothermal 
resources could be used for  space heating o f  commercial, and residential  
b u i l d i n g s  w i t h  an estimated 2.5 t r i l l i o n  BTU/year of direct  heat u t i l i t a -  
t i o n . r e a l i s t i c a l l y  obtainable by the year 2020. Table 30-C is a summary 
of the estimated geothermal development tha t  is projected fo r  each Subarea. 
The major res t r ic t ive  factors t ha t  could h inder  this development a re  
aquifer recharge needs and disposal of waste f l u i d s .  The geothermal 
f l u i d s  of the area have h i g h  concentrations of fluoride which will limit 
surface disposal. Alternative disposal methods are needed. 



Lessee 
Joe Kanta 

Joe Kanta 

d*' 
- Lease Location Lessor 
Geothermal State 

Joe Aldape 

3N3E lab,ac,bd,lot 4 
2aa ,ab ,da ,bd ,ca 

Joe Aldape e t  1 Gul  f O i  1 Steam 

Gulf O i l  Steam Lots 2,3,4,5,6 Joe Aldape e t  

O x y  Petroleum Geothermal Lease 15ptc €1 ias  Aldape 
Oxy Petroleum Geothermal tease 16 l o t  3 Elsie Duncan 
Oxy Petroleum Geothermal Lease 16 30 acres by l o t  Elias Aldape 

Joe Kanta 

Gulf O i  1 

G u l f  O i  1 
Gul f O i  1 

Joe Kanta 

Gul f 03 1 

Geothermal Ida. S t .  
Land Lease 6bb ,bc ,c ,bd ,ac, 

7d 
8c ,d,ac ,ad , ba ,bc , 

ad,da,db 
1 Steam 

Steam bd,abb 
Steam 9b ,ca ,cb 

Geothermal State 
Land Lease 1 7ab ,ac ,ad , ba , bb , 

bd ,d 

18aa,ab,ac 1 Steam 

Oxy Petroleum 
Oxy Petroleum 

Oxy Petroleum 
Oxy Petroleum 
Oxy Petroleum 
Oxy Petroleum 

Geothermal Lease 
Geothermal Lease 

Geothermal Lease 
Geothermal Lease 
Geothermal Lease 
Geothermal Lease 

21 l o t  l,ad,da ~1 ias  Aidape 
21 a , bb , bc ,ptc 
22abb ,abc ,acb , 

acc,bb,bc,lot 1 Flias Atdape 
22bb ,bc ,cb E!sie Duncan 
22aab ,aaa Lee dtrsley 
22aac,aac,dod,ad, Helen Simpson 

Hattie Brogen 

Standard O i l  Oil , Gas , Mineral 4N1W 22aca,acb He1 en 'simpstin 

Standard O i l  O i l ,  Gas, Mineral bc , bd ,c He1 en Simpsbn 

Standard O i l  Oil , Gas , Mineral bcba , bcbb Helen Simpstin 
Standard O i l  O i l  , Gas, Mineral 4N1W 26 tax 2 J i mmi e James 

23 l o t  2 ,  ac,ac, 

26bb ,bcaa ,bcab , 

Oxy Petroleum 

G u l f  O i  1 

Nancy Anschutz 

Geothermal Lease 28ab ,ac Travis b u n c h  
4N2E 1 lots 1,2,ac,bda, 

1 Steam 

Oil & Gas 

bdd,cb,cc 
1 lo t s  1-4,ac,ad 

bc ,bd ,cd ,db ,dc 
.2 lots 2,3,4,at+ 

Joe Aldape et  
bpli 

U.Sa BLM 
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(TABLE 2 9 4  Cont 'd) 

Lessee Lease Location Lessor 

. Nancy Anschutz . O i l  & Gas . ad,bc,bd,cd,db,dc U.S. BLM 
Nancy Anschutz Oil & Gas. 2aa ,ab U.S. BLM 

Gulf O i l  Steam 4N3E 26ptc Joe Aldape e t  a1 
Gulf Oi 1 Steam 27dd 

Gul f O i  1 Steam 9,cb,cc,d Joe Aldape e t  a1 
Gulf O i  1 Steam 5N1 W 4cc,cd,bd ,bc,cb Li t t le  Cattle Go. 

Gulf O i  1 Geothermal lots 3,4 Li t t le  Cattle Co. 

Gul f O i  1 Geothermal , lo t s  1,2,3, Little Cattle Co. 

Gulf Oil Geothermal . lots 2,3 Li t t le  Cattle Co. 
Gulf O i  1 Geo t herma 1 8pts a Li t t le  Cattle Co. 
Gulf O i  1 Geothermal 9bb,bc Little Cattle Co. 

Gulf O i l  . Geothermal lots 3,4 Li t t le  Cattle Co. 

Gulf O i  1 Geothermal aa ,ab ,ad, ba Li t t le  Cattle Co. 

Gulf O i  1 Steam A r t h u r  Bo1 1 a r  1 

G u l f  O i l  Steaml Arthur 901 l a r  
Steam t A r t h u r  Bollar 

- W 

1 

35 lots 2,3,4,5,8 

5bc ,bd,c ,db,da,dc, 

6ac,ad,bd,ca,cb,d, 

7aa ,ab ,ac, ba ,bd, 

18aa ,ad ,cd ,dc ,dd, 

19 lots  1,2,3, 

5N1E 1 l o t  l,ac,ad,cd, 
1 Oac , bd , bc , d. 
1 1 ab ,ac ,ad ,ca , 

1 gab ,ac ,ad, ba 

Colin McLeod 
Spr ing  Val ley 

Livestock 

Sec. 4 Colin McLeod 
. Sec. 7 Spr ing  Val 1 ey 

Sec. 8 
Sec. 10 
Sec. 11 
Sec. 12 
Sec. 13 
Sec. 19 
Sec. 24 

Livestock 

'for the development ural steam' and steam power 



Table 30-C 

Projected Summary of Geothermal Energy Commercialization 
Ld 

by 2020 i n  Ada County, Idaho 

’ Area 1,  Kelly Hot Spr ings  247.6 x lo9 BTlJlyear 

Area 2 ,  Boise Urban Area 

Penitentiary Ground Sub-Area 225.0 x lo9 BTU/year 

Warm Springs Water District Sub-Area 

For t  Boise Mi 1 i tary Reservation Sub-Area 

Camel Back Park Sub-Area 

582.4 x lo9 BTUlyear 

297.9 x lo9 BTU/year 

664.2 x lo9 BTU/year 

Area 3, West Boise 

Crane Creek Gulch Sub-Area 243.0 x lo9 BTUfyear 

Stewart Creek Gulch Sub-Area 62 x lo9 BTU/year 

Pole Cat Gulch  Sub-Area 162 x lo9 BTU/year 

Pierce Gulch Sub-Area 54 x lo9 BTU/year 

2538.1 x lo9 BTU/year 
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POTENTIAL GEOTHERMAL DEVELOPMENT 

Canyon, Payette and Gem Counties 
W 

Introduction : 

Very l i t t l e  is known about the geothermal geoloay of the western most 
counties of the Snake River Plain. O i l  and gas wells give some h i n t  as to  
the stratigraphy o f  the area. Near surface indications of hot water are scarce. 
The surface geo-logydin the center of the Snake River Plain from Nampa to Payette 
is rather simple and featureless. No major structures, linements o r  attitudes 
are present that would suggest deformation. Thousands of meters of volcanic and 
lacustrine deposits and recent f luviat i le  deposits cover t h i s  area. These 

~ deposits may be over 4 Kilometers thick i n  the Nampa area 2.5 Kilometers . 
thick i n  the Payette area. 

Heat flow studies i n  the center of the Western Snake River P l a i n  indicate 
t h a t  temperat 
respectively.YTF The general geothermal gradient calculated for this region 
i s  52.7"C/km depth.(2) Over 20 o i l  and gas exploration holes have been 
d r i l l e d  i n  the counties of Gem, Canyon and Payette Depths of these wells 
vary from less than 500 m t o  greater than 3,500 m.(3) The,deepest well is 
located i n  southern Payette County halfway between the c i t ies  of Payette an 
Nampa. T h i s  well was dril led by Chevron O i l  Company to  a depth o f  3 46 m. 

down-hol emperature of 210°C has been measured i n  this well a t  a depth of 
3,246 m.Psf The Chevron well suggests a s l i gh t ly  higher than average heat 
flow. I 

Shallow hole temperature gradients for Ontario, Oregon, 8 km so t west 
of Payette suggest a heat flow gradient o f  80°C to 90°C/km of depth; b1f Esti- 
mated gradients for  Ontario indicate tempera u es exceeding 150°C should be 

I 

I 

s of 100°C and 200°C would be reached a t  1.7 and 4.1 kilometers 

?4) 
An overall geothermal of 61.2" C/km has been obtained for this well .( f ) A 

encountered a t  depths of around 2000 meters. I J  

t o  be thermal (S1Oc). r F  Some irrigation wells i n  Gem and Payette Counties 

Known occurrences o f  thermal water are scarce. Several wells (25 t o  50) 
i n  southern Canyon Co n y are warmer t h a n  2O"C/kmt only one well is reported 

are warm b u t  not hot. One hot  s p r i n g  i n  Gem County has a surface temperature 
of 55°C. 

i n  this area of the Western Snake River Plain, exploration for geothermal 
resources would be a high ri+sk venture. 
evidenced by the number of abandoned oi l  and gas wells. The limited geo- 
physical evl'dence does support a possible h i g h  temperature resource (200'C) 
a t  depths  of approximately 2 kilometers. 
i n  the center of the Snake River Plain will probably limit the permeability 
of any geothermal aquifers. 
which could act  as highly permeable shear fracture .aquifers are bur ied  by 
overlying ter t iary sediments and basal t s .  Certain buried stratigraphic units 
such as the Columbia River Basalt may be excellent h i g h  temperature thermal 
aquifers, i f  adequate joints and fractures exist  for permeability. 

. 

Because there i s  1 imi ted geological' evidence of known geothermal potential 

Dr i l l ing  conditions are diff icul t  as 

The lack of known structural features 

Any intragraben faults,  horsts and small grabens 

Regional 

u 
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seismic and gravity surveys are needed to  identify any buried structural  featurr-  
and anomalously h i g h  gravity zones. 
for the Snake River Plain of Canyon, Gem, and Payette counties is limited. 
The higher than normal heat flow does suppor t  the presence of a heat source 
b u t  there is limited data to  support a hot water system a t  this time. The 
heat may be present b u t  there is no data to  support the existence of an aquifer. 

In general, the regional geothermal model 6.: 

The market character is t ics  for  ut i l izat ion of geothermal resources are  
favorable. Canyon and Payette Counties have highly concentrated population 
centers and an agglomeration of food processing industries. Table 3 -C l ists 
the major food processing industries of Canyon and Payette Counties.110) Gem 
County has a smaller population and no food processing industries. Two general 
market areas are described regarding the geothermal development potential : 
1)  Canyon County, 2 )  Gem and Payette Counties. 

I 

, 
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Table 31-C 

Major Industries Which Need Hot Wa 

Coefficient BTU/Year ( lo9 )  

P1 an ts 
201 1 . Nampa 100 2 .0  200 

Armour 8I Company/ 

Assoc. Inc./ 

Home Dairies Co./ 
i 
I 

I 

2034 81 3 .  R. Simplot/ 
2037 Cal dwell 

Indltstrial Appl icat ions,  
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Canyon County Subarea: 

centers. 
county population distribution. (127 The remaining population is rural i n  nature. 
The h i g h  population of Nampa and Caldwell i s  the resu l t  of the location of major 
food processing i n d u s t r i a l .  Twelve major food processing industries are located 
i n  Canyon County w i t h  seven i n  Nampa and five i n  Caldwell. Those industries w i t h  
the largest  employment and greatest  energy needs a re  potato processing plants 
which a re  either involved w i t h  dehydration or frying and freezing potato pro- 
ducts. These are  the plants that  could use geothermal resources i n  food process- 
i n g .  

One production t e s t  well drilled i n  the Nampa-Caldwell area would cost  
between an estimated one-half t o  two million dol lars  for  the respective res u ce 

No single company could afford this h i g h  a cost a t  such a h i g h  risk. The appli-  
catign of geothermal energy t o  present industries i n  Canyon County on an 
ind iv idua l  basis is a t  best economically marginal. The economics could improve, 
i f  a multiple use system were employed. Simultaneous use of a geothermal source 
by several industries and home heating could reduce the source development cost  
and spread the risk to  several individuals, 

Because the location and nature of the resource is  a major unknown factor  
i t  is  highly unlikely t h a t  exploration d r i l l i n g  will be considered by any of 
the present industries. I f  any of these industries decide t o  d r i l l ,  they will 
most l ike ly  d r i l l  their exploration wells a t  the plant s i t e  t o  reduce pipeline 
cost. Geothermal resource development a t  the present industrial  parks would 
have a great potential for  cascade use for -o ther  Industries and space heating 
of nearby businesses and homes. Before any exploration wells a re  dr i l led  I n  
the Nampa-Caldwell industrial  area, the resource would have t o  be proven and used 
economically a t  nearby locations such as  Ontario, Oregon. 
ment and use of geothermal energy for  food processing a t  Ontario could provide 
incentive f o r  exploration d r i l l i ng  a t  other food processing plants i n  Canyon 
County . 

bai The population of Canyon County (72,172) is concentrated i n  two urban 
Nampa (23,940) and Caldw 11 (15,442) account fo r  msre than 50% of the 

depths  of 2.5 and 5 kilometers. See Table 32-C exploration cost  estimates. P31 

The successful develop- 

Scenario Projection : 

Natural gas is  the major energy source used by food processing f a c i l i t i e s  
i n  Canyon County. Assumed adequate geothermal resources become avallable t o  
cgnvert 50% of the energy needs for  the eleven largest  food processing f a c i l i -  
ties, an estimated 232.7 x 109 BTU/year of foss i l  fuel energy could be con- 
served. 

Payette and Gem Counties Subarea: 

Payette County: 

The major population centers of Payette County (14,404) a re  New Plymobth 
(1,089) , Fruitland (1,066) and Payette (5,240). These urban centers account 
fo r  more than 50% of Payette County's population distribution; The remaining 
population i s  rural i n  nature and active i n  farming and ranching. 
industries i n  Payette County could use geothermal hot water. Table 3 3 4  
l is ts  the major industries and the i r  energy demands. 
cessing industry which requires large volumes of hot water. 

Four 

Only one is  a food PPO- 
T h i s  industry 
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f Production Test We1 1 s , Nampa 
L, 

2.5 kilometer well 

We 1 1 program: 
casing to 3300 feet, 6 inch casing to 8200 feet (2.5 km). 

o 160 feet, setting 12 inch casing, 8 inch 

Mobi 1 i zation and demobi 1 i zation 
Drilling 8 $31/ft. 250,000 
Casing 8 $ll/ft. 87,500 

437,500 

Contingencies 8 30% 131,240 

Total $568,740 

$1 00,000 

Approximate cost per ft.: $71/ft. 

5 kilometer well 



Table 33-C 

tp, Major Industries of Pa County and Their Energy Demands 

Number of Energy 
SIC Code Name/Ci ty  Employees Coefficient BTU/year ( l o g )  

Canned Vegetables 
2033 & American Fine 
2034 Food Inc./ 

Meat Packing Wells & Davis 
201 1 Inc./Payette 50 2.0 100 

Prepared Foods Henaggel er 
2099 . Packing Co./ 50 .33 16 

2056 Payette Vinegar 

Payette 309 .45 135 

Frui tland 

Co./Payette 25 .56 14 

Gem County 

Saw M i  11 Boise Cascade/ 500 .4 200 
2421 E m m e t t  

bi 
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is a vegetable cannery and is located i n  Payette. Development of a geothermal 
resource i n  Payette could provide the hot water energy needs for this cannery 
and supply heat for homes and businesses i n  the area. 

, .  

I 
i 
i 

i 

ant  exploration i n  the Payette area is not e 
km southeast, and Weiser, '22 or th ,  have proven 
ty  does have potentia 

c i l i t ies  using geothermal energy i f  

cted u n t i l  explora- 

i s h i n g  new food 

Ontario, Oregon. The similari ty i n  geology between Ontario and Payette will 
reduce the risk i n  exploration. High heat flow data from o i l  and gas wells 

bs 

esource is proven i n  

i n  southern Payette County near New-Plymouth indicate tha t  high temperature 
geothermal resources are possible. 

geothermal resources and could be suppopted in the Gem-Payette area by local 
Commercial dry onion production for  the s t a t e  i n  1976 was 2,831,000 

agrifyifur%e C w t .  majority of this crop is raised i n  Payette, Gem and Canyon Counties. 
Currently there is only one onion dehydration plant i n  the Western Snake River 
Pla in  and this p lan t  is  located i n  Oregon. The location of such a f a c i l i t y  a t  
an Idaho geothermal area would require a resource temperature of 100°C t o  150°C 
and a substantial production of raw onions from the local area. 

ange of 4OoC t o  100OC. yT A typical onion dehydration plant processes 10,000 
ounds of raw product p 

from 83% t o  4%. The finished product weight  is approximately 1,500 pounds. 
Operation of this type of p l a n t  is  seasonal and present plants i n  California use 
approximately $200,000 i n  fuel d u r i n g  a 180 day operation period. 

a 100°C geothermal resource and wells capable of producing 950 gpm. 
analysis study conducted by Oregon Ins t i tu te  of Technology(l9) investigating 
the cost difference between establishing a geothermal onion dehydration plant 
and a conventional onion dehydration plant is $5,775 capital amortization p l u s  
$210 per hour for energy cost. Total annual equivalent cost  for a geothermal 
onion dehydration system is $42,255 capital amortization p l u s  $7.11 per hour 

ystem is more capital  
ration energy cost 

Onion dehydration is one food processing industry which could u t i l i z e  local 

ion dehydration lves low temperature hot a i r  dryers i n  the temperature 

hour where the process reduces the moisture content 

A geothermal onion dehydration plant of uivalent capacity woy1g)require 
A cost 

c i ty  and natura! gas. 
nd has a higher' i n i t i a  
% of a conventional na themal operation would 
rate only 1 ours pe h a conventional 

natural gas. operation. ?$of 
A conventional plant operating 24 hours a day fo r  180 days would require 

of raw onions per year. 
Idaho each year. There is mor ugh raw agricultural pro- 

Almos 1.5 mill ion tons of onions are 

l y  an onion dehydration plant product* The develop- 
ment of such a p l a n t  a t  a geothermal resource s i t e . o f  10D°C would reduce 
operation costs substantially. A conventional plant operating 4,320 hours 
per year has an energy cost of $2lO/hou or $907,200 per year of operation 
A geothermal p l an t  has an energy cost  o $7.74/hra or  $33,436 per year. 
cost difference of $873,776 is realized and a cost savings of $837,357 is 
gained by a geothermal onion dehydration plant. A geothermal operation would 
have t o  operate only 7.5 days of 24 hour operation t o  break even w i t h  a 
natural gas dehydration plant. 



The location of an onion dehydration p l a n t  i n  the Nestern Snake River 
Successful development Plain wi  11 be determined by the resource location. 

of the geothermal resources i n  Ontario, Oregon and/or Weiser, Idaho would 
help prove the existence+of the resource i n  the Payette-Fruitland area o f  ~ 

Payette County. The area has adequate r a i l  and freeway service,  cheap abundant 
land, and adequate fresh water resource, p l u s  a large production of raw onions. 
If the geothermal resource is proven, then a new food processing plant would 
be a logical extension of the local economy. 

Scenario Projection: 

of direct  geothermal heat is projected fo r  the Payette area by 1995. 

Gem County: 

Al though the E m m e t t  area is known for i t s  fruit and vegetable production the 
area does not have a processing center. Produce which  is processed is sent t o  
packing and processing centers i n  Payette and Canyon Counties. 
industry i n  Emmett which could use geothermal energy is  the Boise Cascade Mill 
which generates most of i t s  own energy by burn ing  wood waste. 

An onion processing plant which u t i l i zes  approximately 150 x lo9 BTU/year 

(14) The major population center of Gem County (10,650) is  Emmett (3,976). 

The principle 

Roystone Hot Springs,  located 18 kilometers eas t  o f  Emmett, i s  the only 
major thermal occurrence i n  Gem County. 
layer o f  quaternary a l luv ium which is  covering miocene basalts.’  High angle ’ 
f a u l t i n g  i n  the  area may be a structural  contro7 for  the thermal water. The 
spr ing  is discharging an estimated 20 gpm of 55OC water.(g) Both the s i l i c a  
and sodium-potassium-calcium geochemical thermometers indicate deep aquifer 
temperatures of 150OC. 
Hot Spr ings .  
temperature resource, 
quate space for  f a c i l i t i e s  s i t i n g .  
this resource s i te  will depend upon exploration d r i l l i ng  proving a h i g h  tempera- 
ture resource. 
51 w i t h  railroad and powerlines w i t h i n  1 kilometer of the s i te . ,  

The hot s p r i n g  i s  venting from a t h i n  

Table 34-C is a compendium of  data regarding Roystone 
Exploration d r i l l i n g  a t  this s i t e  may produce a s ignif icant  h i g h  

Private land ownership a t  this resource s i t e  has .ade- 

The s i t e  does have excellent access located on State  Highway 

However, future comercialization a t  

Scenario Projection: 

A 50 MW power plant is projected for the Roystone Hot Springs area by 
provided the resource is proven by exploration d r i l l i n g  by the year 2000. 
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Table 34-C 

W Data Summary for Roystone Hot Springs 

SITE LOCATION AND PHY CAL DESCRIPTION 

..Rectilinear: Sec. 8, T 7 N, R 1 E ,  Boise Meridian 

. .County: Gem 

. .Adjacent Counties: Ada, Boise, Canyon, Payette, Washington. 

. .Topography 

The area has a f l a t  topography a t  the hot springs. The general area 
is  a faul t  blocked valley w i t h  a f l a t  valley floor and steep walls. 

..Present Land Use: The present land uses are grazing, limited crop 
production and recreation. 

..Future Land Use Plans: Continuance o f  present land uses. 

..Aesthetics: 

Area has moderate t o  h igh  aesthetic values, w i t h  extensive recreation 
use o f  the Payette River. 

. .Geologic Description: 

Roystone Hot Springs is located along the fault  trace of a major 
nor th  t rending  fault  located along the western margin o f  the Idaho 
Batholith. Although granit ic rocks are not exposed i n  the area, they 
are present a few kilometers t o  the east and could be present a t  depth. 
The hot spr ings  are ven t ing  from quarternary a l l u v i u m  which covers 
miocene basal ts. 
meters. The h o t  springs are located a t  the intersection of two major 
val leys which suggest possible structural control. 

Fau l t ing  has displaced the basal ts several hundred 

I 
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Table 34-C Cont'd. 

RESERVOIR CHARACTERISTICS 

. . Reservoir Temperature (9) 

. . Surface : 55°C 

. .Subsurface: 150°C estimated 

. . Geochemical 
Si02: 150°C 

Na-K-Ca: 150°C 

. . Flow Rates 20 gpm 

. .pH 7.5 

. .Total Dissolved Solids : 577 

. . F l u i d  Chemistry: (9) 

Si : 120 
Ca : 8.7 
Mg : b 6  

Na : 160 
K :  7.7 

b 

HCO3: 187 
c03 : 0 
so4 : 110 
P :  .04 
c1 : 62 
F :  16 
 NO^ : 0 

. .Estimated Electr ic  Energy Potential (30 years): 50 MW 

LAND OWNERSHIP AND LEASING 

1 TOTAL AREA FEDERAL STATE PRIVATE 
(Acres ) (Acres) (Acres) (Acres) 

..Land Ownership 2 3040 1920 640 20480 

. .Land leased None None None Unknown 
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Table 34-C Cont'd. 

W I 

TUTIONAL CO~JSIDERATIONS ' -  (Federal ) 

~ 

i 

Agency and Status of Requipements 
I Requirements Publ ic At t i tudes (i .e. , E I A / E I S  Requirements) 

era1 Geothermal es are made pursuant Leases are noncompetitive. 
Resource Lease t o  the Geothermal Steam Special condi t ions are required 
(30 C.F.R. 3000) Act o f  1970 

(84 Stat. 1566) 
(30 USC 1001-1025) 
B.L.M. roadless areas, and c r i t i c a l  
U.S.G.S. hab i ta t  are'as. 

i n  leases with regard t o  
po ten t ia l  archaelogical and 
h i s t o r i c a l  s i tes,  adjacent 

E.I.A. i s  r e  
mental Pol icy  Act 
(42-U.S.C. 4331) E.P.A. 

before leases .are issued. 
A pre l iminary E.A.R. could be 
required before leasing and 
d r i l l i n g .  I n  general an E.I.A. 
i s  required f o r  a l l  ac t ion i n -  
vo l  v i  ng explorat ion and devel op- 
ment. An E.I.S. w i l l  be required 
f o r  any major act ion. 

nat ional  goal o f  t h i s  Ground,water i s  included under 

o f  geothermal e f f l u e n t  w i l l  
requi re  permits. 

The Act sets standards f o r  wel ls  
and wel l  d r i l l i n g  and could in- 

Act i s  t o  a t t a i n  -0- t h i s  Act and the r e i n j e c t i o n  

c t  i s  concerne 
i t h  protect ion o f  under- 

(42 U'.S.C. (A) 300) ground water sources t h a t  f luence f r e  geothermal 

W 

269 



Table 34-C Cont 'd .  

INSTITUTIONAL CONS I DERAT IONS - State 

Institutional Agency and 
Req u i remen ts Pub1 i e  A t t i  tudes 

Leases on State Lands The state board of Land 
(Idaho Code 47-601 Comni ssi  oners i s 
et .  seq. Chapter 16, authorized t o  issue 
Geothermal Resources) leases for geothermal 

resources underlying 
s ta te  and school lands. 

Geothermal Resource The regulatory powers 
Permits . 
(Idaho Code 42-4001 

' et.seq. Chapter 40, 
Geothermal Resources) of Water Resources. 

of the s ta te  Geothermal 
Resource Act are placed 
in the Idaho Department 

Water Appropriation 
(Idaho Code 42-101 
et .  seq. Chapter 1 
Water Appropriation) 

Injection wells 
(Idaho Code 42-3001 

The Idaho Department of 
Water Resources issues 
water appropriation per- 
mits and a water r i g h t  
1 i cense. 

Permits are issued by the 
Department o f  Water 

e t .  seq:'Chapter 39 Resources. 
Waste Disposal and 
Injection- We1 IS) 

INSTITUTIONAL CONS I DERAT ION S - Local 

Gem County Gem County Planning 
Comprehensive Plan Commi s s i on 

bi 

Status of Requirements 
J i  .e.,  EIA/EIS Requirements) 

Lease term is  10 years and can 
be continued with diligent 
development. Rentals are s e t  
by the board. Several leases 
have been granted on s t a t e  
lands. Lease size is limited 
t o  a maximum o f  640 acres/lease. 

Any private owner, or holder of 
a s ta te  or federal lease of 
geothermal resources must first 
apply for a geothermal resource 
permit from I.D.W.R. before any 
d r i l l i n g  operations can begin. 

Under the Idaho Geothermal Re- 
sources Act, applicants can be 
required t o  make an application 
t o  appropriate the public waters 
of the state. 

No waste disposal or injection well 
can be constructed i n  Idaho un- 
less a permit has been issued by 
I.D.W.R. The approval o f  this 
permit i s  contingent upon the 
approval o f  the Department of 
Health and Welfare. The proposed 
well is reviewed t o  see i f  i t  
will unreasonably contaminate or  
deteriorate the quality o f  the 
ground water below the adopted 
water quality standards of the 
s ta te .  

Permits for building. 
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Table 34-C Cont'd 

GEOTHERMAL DEVELOPMENT STATUS 
SITE: Roystone Hot Springs 

. .Present Development Status: 
The hot springs was used for a swimming pool'at one time, b u t  this pool 

has since been closed to  the public. 
and used for a private pool. A t  present there has been no interest shown t o  
lease this area for exploration. 

..Projected or Planned Development: 

providing adequate geothermal resources are proven by the year 2000. 

TRANSPORTATION AN 

The spring i.s currently privately owned 

A 50 Mw electrical generation plant is projected for this s i t e  by 2020 
s 

. .Utility o r  Energy Transmission Corridors and Facilities: 

meter of the s i te .  
Two 138 kv lines owned by Idaho Power Company are located w i t h i n  1 kilo- 

. .Transportation Corridors or  Facil Sties: 
Highway 58 provides access t o  the site. 

ENVIRONMENTAL FACTORS 

Ct IMATE 
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POTENTIAL GEOTHERMAL DEVELOPMENT SITES 

Elmore County 

Geo t h erma I re so ur ce are found a t  several locations i n  Elmore County. The 
most promising geothermal resource areas are located close to  the city of 
Mountain Home where several wells south of the city are warm t o  hot. 
wells and two large thermal springs northeast of Mountain Home yield hot artesian 
water. These 
56OC t o  67°C.(yf O i l  and gas exploration wells i n  the Mount Bennett Hills, 
northeast ,of Mountain Home, have h i g h  down-hole temperatures. A l l  of these wells 
have been drilled into fractured volcanic rocks. 

ter t iary and cretaceous 
Snake River Plain. Mountain Home l i e s  on a northwest-southeast t rending  fault  
t h a t  marks the relatively abrupt transition zone between the Snake River Plain 
and the mountains. The major hot springs i n  the area are controlled by faulting. 
(2) The lithologic types found i n  the Mountain Home area are Pliocene and 
Pleistocene sediments pl istocene basalts, and ter t iary s i l i c i c  volcanics 
overlying cretaceous granite. The sl’licic volcanics are miocene rhyolites. 
The Idavada volcanics underlying the Idaho oup is considered t o  be the most 
important aquifer and source o f  hot  water.(!! The Idavada volcanics are 
miocene si1 i c  atures water 

Four thermal 

11s are 180 meters t o  300 meters deep and have temperatures of 

The local geology o the area is a transition between the central Idaho 
anit ics,  and the tert iary and quaternary rocks of the 

1 ingredients. The temperature gradients 
rs. The heat flow i n  this area is  of the 

a1 development . 
subareas are : 

a broad mountain- 



- 

Mountain Home KGRA Subarea 

The U.S. Geological Survey has declared 9520 acres of federal lands i n  the 
nnett Hills area northeast of Mountain Home a known geothermal resource ::l!!(crre T h i s  KGRA is known as the Mountain Home KGRA. Only 5102 acres o f  the 

KGRA have been leased.(6) The remaining area has been withheld from lease for  
environmental reasons. (7) Union O i  1 Company and Magma Power Company are joint  
owners of these federal leases. 

G u l f  O i  1 Company. (8) 
Elmore County for over 9,000 acres of private lands. 
private leases are also concentrated i n  the M t .  Bennett Hills area. 

No geothermal exploration activity has occurred on the federal n s ta te  
T h i s  

well was la te r  reworded for  geothermal resource production. Table 35-C l ists  
pertinent information about this well. 
kilometers east  of Mountain Home, was originally acquired by the Gul f  Energy 
and Mineral Company b u t  recently the ownership has been transferred t o  Magma 
Power and Union O i l  Companies. A temperature survey taken approximately one 
year af ter  the well was dril led showed a maximum temperature o f  188°C a t  8,898 
feet. 
minute (gpm) b u t  the flow stopped w i t h i n  a few weeks.(lO) I t  appears that  the 
well was heavily damaged by mud invasion during d r i l l i n g  and the well has not 
flowed since. Chemical treatment such as acidizing or fracturing by hydraulic 
(or explosive) means could be used to  stimulate the well. Union O i l  Co. is  
planning t o  reopen the well (11) and s ta te  permits for deepening this well 
have been issued by Idaho Department of Water Resources.(l2) 

have been interested i n  geothermal resource areas for electrical generation 
potential. 
h i g h  temperatures are possible a t  depth i n  the KGRA. 
is feasible, then the KGRA is-fortuitously located close t o  the Bonneville 
Power Administration and Idaho Po r Company transmission g r i d  w i t h  three 250 

L’ 
. 

The State of Idaho has leased 8000 acres adjacent t o  the federal KGRA t o  
Approximately 135 private leases have been recorded w i t h  

The majority of the 

leases. One’exploration well was drilled on private leases i n  1973. ? !  9 
The well , located approximately 17 

Ini t ia l ly  the well was reported flowing a t  about 1,000 gallons per 

Historically, Union Oil Company, Magma Power Company and G u l f  O i l  Company 

The limited amount of geological evidence available indicates that 
I f  electrical generation 

kv power lines crossing the KGRA. 773) 

Industrial uti1 ization of the resource would involve transporting the hot  
f l u i d s  by pipeline t o  a nearby market. 
Glenns Ferry 17 km t o  the south, and Mountain Home 13 km t o  the west of the 
KGRA. Only five industries are 
l isted i n  the Idaho Manufacturing Index for the City of Mountain Home and only 
one major industry is located i n  Glenns Ferry.Cl4) Table 36-C l i s t s  these 
industries, their  approximate energy consumption and potential geothermal use. 
(15) Only one of these industries, Magic West Industries, o f  Glenns Ferry, 
needs large volumes of hot water i n  i t s  processing.(l6) Magic West is a vege- 
table and fruit processing plant. In order t o  f u l f i l l  the non-mechanical and 
electrical energy needs of type of processing p l a n t  a 65OC t o  100°C geo- 
thermal resource is needed. The major economic l i m i t i n g  factor t o  
utilizing the geothermal resources of the Mountain Home KGRA for existing 
industries i s  the p i p i n g  distance. Pip ing  distances for food processin 
which exceed 8 km will lower the return on investment to  less than 20%. 

The closest markets a re  the c i t i e s  of 

The present industrial market i s  limited. 
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Table 35-C 

Bostic 1-A Well (Union Oil) W 
Mountain Home, Idaho 

I 

I 

Location: 

Elevation: 970 meters 

SE 1/4 SW 1/4 Sec. 25, T 4 S, R 8 E, Boise Meridian 

Total Depth: 2950 meters 

Well Program: 27 cm. cased first 325 meters, 
22 cm, no casing remaining depth 

Drillstem Test: 

Final Shut-in Pressure 
8- 27- 73 : 3752 psi 



Table 36-C 

Major Industries of Elmore County (14) and Their (15) Energy Demands L i  

Mountain Home 

Conchemco: Mobil Home Manufacturing, Employment 50-99 
S.I.C.: D 2451 
Energy Intensity Coefficient: .5 
Estimated Energy Needs: 

Modular Insulated Building Systems: 
S.I.C.: A 2493 
Energy Intensity Coefficient: . 5  
Estimated Energy Needs : 2.5 B i  11 ion BTU/year 

25 Billion BTU/year 

Employment 5 

Mountain Home News: P r i n g i n g ,  Employment 10 
S.I.C.: B 2711 
Energy Intensity Coefficient: ,05 

. Estimated Energy Needs: .5 Bil l ion BTU/year 

Purego Company: 
S.I.C.: A 2875 

Fertilizer Mixing, Employment 5 

Estimated Energy Needs: 

Sawtooth Lumber Company: 
S.I.C.: D 2421, 2499 
Energy Intensity Coefficient: .4 
Estimated Energy Needs: 200 Billion BTUlyear 

Glenns Ferry 

Less than .1 Billion BTUJyear 

Saw Mill, Employment 100 

Magic West: 
S.I.C.: E 2034 

Dehydrated Fruit and Vegetable Soups, Employment 150 

Energy Intensity Coefficient: .8 
Estimated Energy Needs: 124 Bill ion BTU/year 

Source: Idaho Manufacturing Index, (Reference 14). 

Scenario Projections: 

The following projections a re  made on the assumption t h a t  current and 
near future exploration will prove a high temperature geothermal resource. 
Commercialization projections for the Mountain Home KGRA and adjacent areas 
are: A 50 MN power p lan t  by 1990, and 50 MWs of additional generation 
capacity by 2020. Also, industrial evelopment i n  conjunction w i t h  the 
first power p lan t  u t i l i z i n g  200 x 10 !I BTU/year of d i rec t  heat energy by 1990. - 

cy 
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T h i s  could limit industrial use of the 
i n  the KGRA. 

t ion f ac i l i t i e s  i n  the KGRA. Federal ownership requires an Environmental Impact 
Statement. Present regulations 1 i m i t  t h  size and type of " indiv idua l  well 
faci l i ty"  t o  electrical generation(l9) a non-electrical u t i l  ization fac i l i t i es  
are presently excluded. Any development on a federal KGRA would be on a Tease 
basis w i t h  no t i t l e  t o  the land o r  resource. T h i s  type of relationship dis-  

thermal resource to on-si t e  faci 1 i ties 

u There are major institutional road blocks t o  constructing ,on-site utiliza- 

courages investors from b u i l d i n g  fac i l i t i es  on federal land. The private lands 
adjacent t o  the federal KGRA have a greater potential for early development. ' 

The  development and/or u t i l  ization of geothermal resources on private lands 
entails  fewer encumbrances. County jurisdiction is the principal institutional 
factor affecting private lands. sive plan 

special use permit from the Elmore County Planning and Zoning Commission is 
necessary before any lands i n  the KGRA area can be developed. SEE Table 3 7 4  
for a compendium of data regarding the Eountain Home KGRA. 

Elmore County's long range compr 
calls for agricultural use of the private lands i n  the KGRA area. $8 A 

Commercialization a t  the Union well could occur by 1990. 

for fac i l i ty  s i t i n g .  A major drawback to the Union well s i t e  is road access 
as present roads are unpaved l i g h t  duty roads. 
way access i s  a t  Glenns Ferry, 12 kilometers south of the s i te .  

park between Mountain Home and Glenns Ferry. 
are real is t ical ly  possible m u s t  be oriented toward agriculture. 
cultural i n p u t s  could support  a control led animal breeding fact 1 i t y  and 
slaughter faci 1 i t y  
of 'this type o f  op 

The land area is 
vately owned agricultural land which has a f l a t  topography and adequate space 

The nearest railroad and free- 

The Union well s i t e  would be a logical area for  locating a new industrial 
T.ypes of commercialization that 

Local agri- 

A food processing i l i t y  could be an integrated part 



Table 37-C 

Data Summary for  Mountain Home KGRA L 
SITE LOCATION AN.D PHYSICAL DESCRIPTION 

. .Latitude: c34) 

..Longitude: 115" 20' 15" W 

. .Rectilinear: T 3 and 4 N ,  R 8 and 9 E,  Boise Meridian 

. . County : 

..Adjacent Counties: Gooding, Camas, Owyhee, Ada 

43" 10' 00" N 

E l  more 

. .Topography (34) 

Elevation, slope and aspect very greatly w i t h  the  KGRA The southern 
portion of the KGRA has an elevation o f  914 meters and lope less than 
2%. 
which  increases t o  the north. 
foo th i l l s  and slopes range from over 10% t o  near ver t ical  a long the 
mountain front. 

The northern portion o f  the KGRA has a range of elevatian and slope 
Elevations range from 1100 meters i n  the 

..Present Land Use: 

Private lands a re  used as  a base for ranching and farming operations, 
w i t h  most of the  private lands i n  potato crops and pasture. 
lands are used for grazing and logging.  
major natural gas pipeline are  a l so  present. 

Public 
Numerous power l ines  and a 

. .Future Land Use Plans: 

Local planning ca l l s  f o r  continuance of present land uses. The area 
i s  being considered for  industrial  zoning i f  the geothermal resource 
is proven. 

. .Aesthetics: 

The area is cut by h i g h  voltage transmission l ines  and timber areas 
have numerous clearcuts. 

..Historical/Archaeological Significance: 

L i t t l e  Canyon Creek has numerous petroglyphs. The Oregon T r a i l ,  
Kelton Wagon Road, and Overland Wagon Trail are located w i t h i n  
3 kilometers of the KGRA. 
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Table 37-C Cont'd. 

GEOLOGICAL/GEOPHY SICAL DESCRIPTION 

..Geologic Description:(l). ( lo) 
L4 

Mountain Home KGRA lies on a northwest trending faul t  system that marks 
the abrupt  transition zone between the geology of the Snake River Plain 
and t h e  geology of the Idaho Batholith.. Lithologic types 'found i n  the 
KGRA are p l  iocene and Pleistocene sediments and basal ts underlying 
ter t iary miocene s i l i c i c  volcanics which overlay cretaceous granite. 
The Pliocene and younger rocks are considered the Idaho group of which 
the Glenns Ferry Formation is  the major u n i t .  The Idavada volcanics 
underlying the Idaho group are miocene rhyolites. The Idavada volcanics 
is the major thermal aquifer. 

..Geophysical Summary: I 
Temperature gradients range from 4" t o  10°C per loo meters. 
i n  this area is of the order o f  1 t o  8 heat flow units.(26) (19) 

The heat flow 

logic Hazards: c7 1 

. .Reservoir Temperature . (1) 

Soil  erosion on steep slo i n  the M t .  Bennett area is a major concern. 

RESERVOIR CHARACTER IS TICS 

. .Surface: 55"C, 62"C, 68°C 

: 135"C, 13OoC, 130°C 

. .F lu id  Chemistry: 

P: .04 
c1: 4.5 
F: 17.0 

W NO3: .06 

. .Estimated Nonelec tential: 1OOMw 
, 
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Table 37-C Cont'd. 

LAND OWNERSHIP AND LEASING W 

. .  

TOTAL AREA FEDERAL STATE PRIVATE 
(Acres) (Acres) (Acres) (Acres) OTHER 

. .Land Ownership 18,520 9,520 8,000 10,000 

. . Land Leased 5,102 8,000 5,000 

. Highest Pri ced Leases 
(Dol lars/Acre) $/Acre 

$2.00 
Lessee 

Union O i l  of Calif. 
& Magma Power Co. 

..Tentative Lease Sale Dates: 1985: S ta te  
1987: Federal 

Number of Bids Rejected 
Resulting i n  No Lease: 

Three on Federal lands for  environmental reasons. 

..Summary of Leasing Status and Needs: 

All State lands have been leased t o  Gul f  Oil; these leases are  up for  
renewal i n  1985. 
1 ands . Union Oil and Magma Power hold the only leases on Federal 



Table 37-C Cont'd. 

Institutional Status of Requi remen ts 1 't) 

deral Geotherkl t Leases w i t h i n  the KGRA are com- 
Resource Lease t o  the Geothermal Steam petitive. Special conditions 
(30 C.F.R. 3000) ' Act of 1970 are required i n  the leases 

(84 Stat. 1566) 
(30 USC 1001-1025) 

w i t h  regard t o  potential 
archael ogi cal and historical 
s i t e s  adjacent road1 ess 

' areas, and cr i t ical  habitat 
areas. 

An EAR for prelease has been 
mental Policy Act. before drilling. An completed, will review before 
(42 U.S.C. 4331) EAR may be sufficient. d r i l l  i n g  project. In general 

an E.I.A. is required for a l l  
projects involv ing  exploration 
and development. If a genera- 
tion fac i l i ty  is t o  be b u i l t  
and power Generated and sold 
or a large nonelectrical 
fac i l i ty  constructed, then an 
E.I.S. will be required. 

An E.I.A. is required 

BLM, USGS 

Federal Water Pol lu t ion  The national g 
Act is t o  a t t a  

This Act is concerned w i t h  The Act sets  standards for wells 
protection of underground and well d r i l l i n g  and could 
water sources that could tnfluence future geothermal ' 

be used for domesticwater. wells i n  the M t .  Bennett Hills. 
The upper aquifer o f  the basin 
is the supply of domestic and 
irrigation water for the area. 
Reinjection of water for geo- 
thermal wells will require 
permits under this Act. 
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Table 37-C Cont'd. 

INSTITUTIONAL CONSIDERATIONS - State and Local 

Agency and 
Pub1 i c  Attitudes 

Institutional 
Requirements 

Leases on State Lands 
(Idaho Code 47-601 
et.seq. Chapter 16, 
Geo t h  erma 1 Resources ) 

Geothermal Resource 
Permits. 
(Idaho Code 42-4001 
et.seq. Chapter 40, 

1 Geothermal Resources) 

Water Appropriation 
(Idaho Code 42-101 
et .  seq. Chapter 39 
Waste Disposal and 
Injection Wells) 

Injection wells 
(Idaho Code 42-3001 
et .  seq. Chapter 39 
Waste Disposal and 
Injection Wells) 

Elmore County Permits 
for  building and 
land use. 

The s ta te  board of Land 
Commissioners i s  author- 
ized t o  issue Teases for 
geothermal resources 
underlying s ta te  and 
school lands. 

The regulatory powers of 
the s ta te  Geothermal 
Resource Act are placed 
i n  the Idaho Department 
of Water Resources. 

The Idaho Department of 
Water Resources issues 
water appropriation 
permits and a water r i g h t  
1 i cense. 

Permits are issued by the 
Department of Water 
Resources. 

County Commission & 
Planning Committee 

ki 
Status o f  Requirements 

( i  .e. EIA/EIS Requirements) 

Lease term is 10 years and 
can be continued w i t h  d i l i -  
gent development. Rentals 
are set  by the board. 
Several leases have been 
granted on s ta te  lands. 
Lease size is limited t o  a 
maximum of 640 acres/l ease. 

Any private wner,. or holder 
of a s ta te  or federal lease 
o f  geothennal resources must 
f irst  apply for a geothermal 
resource permi t from I .  D. W. R. 
before any d r i l l i n g  opera- 
tions can begin. 

Under the Idaho Geothermal .Re- 
sources Act, appl i cants can 
be required t o  make an appli- 
cation t o  appropriate the 
public waters o f  the state.  

No waste disposal o r  injection 
well can be constructed i n  
Idaho unless a permit has been 
issued by I.D.W.R. The appro- 
val of this permit i s  contingent 
upon the approval o f  the Depart- 
ment of Health and Welfare. 
The proposed well is  reviewed 
t o  see if  i t  w i l l  unreasonably 
contaminate or  deteriorate the 
quality of the ground-water 
below the adopted water quality 
standards of the State. 

County will have a comprehensive 
plan by la te  1978. D r i l l i n g  
will need permits for land 
use variance i f  i n  agricul- 
tural areas. Any bu i ld ing  or  
construction will need a 
building permit. Health per- 
mits may be required. No 
EIS requirements. Li 

282 



Table 37-C Cont'd. 

OTH ERMAL DEVELOPMENT STATUS 

..Present Development Status: 
Leases have been issued t o  Union O i l  and Magma Power i 
for  5,102 res of federal KGRA lands. No d r i l l i ng  has taken place w i t h i n  

Leases have been issued for 8000 acres o f  state lands t o  G u l f  O i l  Corp.(8) 
No exploration ac t iv i ty  has occurred on these lands as  of March, 1978. 
An old oil-gas exploration well on private lands adjacent t o  the KGRA 
will be reopened by Magma Power i n  1978. 
Bottom hole temperatures of 188°C are recorded f o r  this well .(I2) 

The Sta te  of Idaho will begin exploration for heat flow data i n  1979. 
Union O i l  and Magma Power will reopen the Bostic 1-A well i n  1978-1979. 

projected t o  become an industrial  park and a possible e lec t r ica l  
generation s i te  w i t h  50 MW projected.by 1990 and 100 MW to ta l  projected 
for 2020. 

j o i n t  venture 

the KGRA.( SF 

. .Projected Development 

I I f  sufficient h i g h  temperature resources are proven, the Bostic area is 

ENVIRONMENTAL FACTORS 
b .CLIMATE (35) (7 

..Prevailing Mi 

..Precipitation (Annual): 

..Days o f  Sunshine (Annual): 302 

5 t o  20 mph from wes s t  t o  60 mph. 
22 cm a t  Glenns Ferry, 46 cm a t  Bennett Mtn. 

January . .Average Temperature 

b419 KGKA 

tural  causes. 

Elevation: 970 meters t o  1100 meters. 
&d BIOLOGICAL (7' 
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T.able 37-5 Cont'd 

..Dominant Flora: Douglas F i r  and Ponderosa Pine above 1500 meters elevat ion,  
Sagebrush-grass ecosystem below 1500 meters. 

..Dominant Fauna: Deer, Elk, small mamals and game b i rds.  

. .Endangered Species : 

..Fauna (7) P r a i r i e  Fa1 con 

TRANSPORTATION AND UTILITIES 

..Uti l i ty o r  Energy Transmission Corr idors and F a c i l i t i e s  

Two 250 kv Lines located a t  the KGRA and owned by Idaho Power Company. 
Two 138 kv Lines located a t  the KGRA and owned by Idaho Power Company, 

E l  Paso Gas Pipel ine i s  located 6 k i lometers south o f  KGRA operated by P a c i f i c  
P ipe l ine Co. and Intermountain Gas Co. 

Chevron I1  O i l  P ipe l ine i s  located 4 k i lometers south o f  KGRA operated by S a l t  
Lake Pipel ine Co. 

. .Transportat ion Corridors o r  F a c i l i t i e s  

k;. 

I 

Idaho State Highway i s  located 12 ki lometers from KGRA. 
I n t e r s t a t e  80 i s  located 17 ki lometers from KGRA. 
County Paved Roads are located 4 k i lometers from KGRA. 
Gravel l i g h t  duty roads are a t  KGRA. 

POPULATION 

S i t e :  Mountain Home KGRA 

. .General Descr ipt ion o f  Populat ion 
Populat ion densi ty o f  KGRA and surrounding area i s  less than 1 pe r  square 
ki lometer. Tota l  populat ion o f  KGRA area i s  approximately 20 people. 

Nearest C i t i e s :  Glenns Ferry, populat ion 1389 located 19 ki lometers south, 
Mountain Home, populat ion 6900 1 ocated 12 k i  1 ometers west. 

. . Economics 

The economy o f  the Mountain Home area i s  dependent on the cont inuat ion o f  
ac t i ve  s tatus a t  Mountain Home A i r  Force Base. 
needed. Local a g r i c u l t u r e  could supply s u f f i c i e n t  feed f o r  s laughter 
f a c i l i t i e s  and s u f f i c i e n t  potatoes f o r  food processing. 

New i n d u s t r i a l  growth i s  
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City o f  Mountain Home Subarea 

The City o f  Mountain Home i s  located close t o  geothermal resource klells 
approximately 10 km north o f  the City have temperatures exceeding 58 oCt21) and 
several domestic and i r r i g a t i o n  water wel ls j u s t  south o f  the c i t y  are also 
thermal but i n  the lower temperature (15O t o  25%) range. The minimum economic 
wa te r  55rJiperature f o r  d i r e c t  use space heating on a large scale i s  approximately 
60oc.( ers can be used f o r  space heating on a large 
scale i s  approximately 60 OC.@f Lower temperature waters can be used for 
space heating on ind iv idual  bases by u t i l i z ' n  heat pumps t o  obtain the heat 

' 

Lower temperature 

energy from the lower temperature resource. 123, 

Scenario Project ion: 

New growth i n  the greater Mountain Home area could st imulate development 
o f  the present high temperature resources by s h i f t i n g  high density population 
t o  the resource s i te .  Table 38-C l i s t s  the PO u l  t i o n  project ions f o r  Elmore 
County which i s  experiencin a 9% growth rate.825P Geothermal areas i n  close 
proximity t o  Mountain Home 9 8 km) are marginal agr icu l tu ra l  areas. The 
relocat ion o f  a por t ion o f  the expected growth t o  these geothermal s i t es  i s  
a possible al ternat ive.  
ment t o  planned developments which can provide the necessary sewer, water and 
road services. 
could occur by 1990. 

Mountain Home A i r  Force Base Subarea 

Snake River P la in  h a l f  way between the Mountain Home KGRA t o  the north and the 
Bruneau KGRA t o  the south. Although geological evidence i s  scarce, there i s  
s u f f i c i e n t  information t o  ind icate tha t  the subarea does have geothermal 
resource potent ia l .  
River P la in  ind icate tha t  temperatures o f  OC and 2OO0C could be reached a t  
1.7 and 4.1 kilometers depth respectively. 198) Several i r r i g a t i o n  wel ls j u s t  
southeast o f  the base are warmer than 2OOC d thermal waters are likely with in  
the Base's compound. 

f f l o o r  space on the base i s  presently being 
space heated .with f o s s i l  fuels.fig7T Base housing f o r  over 9,000 personnel i s  
presently heated w i t  a tura l  gas and fuel  o i l .  Approximately 500 m i l i t a r y  
bui ld ings are heated t h  natural gas and coal i s  used i n  a central  heating 
p lan t  which heats the base hospi ta l  and central  compound. The base i s  presently 
undergoing s ign i f i can t  renovation and construction. 
club, and housing were constructed i n  1977 and new fami ly housing uni ts  w i l l  

ea,jn be constructed i n  l a t e  1978. Expanded new 
the near future and an expansion o f  hangar 

nergy costs and a v a i l a b i l i t y  are c r i  
presence o f  act ive status f o r  Mountain Ho B. As a fede fnsta l la t ion,  
the Base has been ordered t o  reduce i t s  e consumption. f% As a r e s u l t  
o f  t h i s  order, a conservation plan i s  i n  e f f e c t  a t  the Base. Despite con- 
servation e f fo r t s ,  the energy needs and cost a t  the Base are s t i l l  high and 
expected t o  r ise.  Table 39-C l i s t s  the average monthly energy consumption 
and cost f o r  the A i r  Base. Fossi l  fuels used f o r  space heating account for 
40% o f  the non-transportation energy consumption o f  the A i r  Base. (31) A geo- 
thermal resource of 600C could supply loa, of. t h i s  energy need. 

County ordinances r e s t r i c t  t h i s  type o f  spot develop- 

A small d i s t r i c t  geothermal heating system o f  50 x 109 BTU/year 

. The Mountain Home A i r  Force Base (AFB) i s  located i n  the center o f  the 

Heat f low studies i n  the center o f  the Western Snake 

Over 3.5 m i l  on square fe  

A new cafeteria, o f f i c e r s  

s ing on base i n  an t ic ipa t  
i l i t i e s  i s  also expected. 

1 factors .effect ing the continued 
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Table 38-C 

Elmore County Population Projections 

Location 1975 1978 1980 Growth Rate 

Moun tai  n Home 6 $81 1 7,955 8,870 5.6% 

Mountain Home AFB 6,038 l o  ,000 -- . -- 

I 
I 

I Glenns Ferry 1,449 1,644 1,850 4.5% 

Elmore County 18,962 21,737 23,900 9.0% 

I 

Source: Social-Economic Profile,  Southwest Idaho, (Reference #24). 
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Mountain Home A i r  Force Base 

Energy Facts : Heating 
(Ref. 29) 

Amount o f  square fee t  

Group 1: Indus t r ia l  sector: 1,678,000 sq. ft. 

Group 2: Base housing and bui ldings: 1,852,000 sq. ft. 

served by central heating plant: 

natural gas and diesel 

Coal 

, 

Heat requi rements : 
(average -1OOC winter  day) 

Minimum temperature requirements f o r  u t i l i t y  bui ldings: 
Maximum temperature requirements f o r  hospi ta l  bui ldings: 24% 
Average temperature requi rements f o r  general bui  1 dings : 

5OC 

18OC 

Average Monthly Energy Load: 

Type Structure /Type o f  Energy 

Housing /Diesel fue l  /14,953 MBTU /$49,957/month 

Housing and 
M i l i t a r y  Units /Natural Gas / 5,421,000 cuf./month / 5,862 MBTU /$14,04O/month i 

/BTU Equivalent /Cost (approx) 

/36,688 MBTU $24,219/month 

/$ 400/month 

$88,616.00/mo 

Energy equivalents f o r  Jan. Space Heating Load: 

51.133 B i l l i o n  BTU = 1710 MW = 9204 Barrels o f  O i l  



High energy cost  and close proximity t o  other known geothermal resource 
locations has prompted the Mountain Home AFB t o  study the possibi l i ty  of develop- 
i n g  geothermal resources on the base. The a i r  base applied t o  the Department of 
Defense for  funds t o  drill an exploration well. The adveht of geothermal enerw 
for  space heating could reduce fossi l  fuel energy consumption s ignif icant ly  ai-(& 
a producing geothermal well would provide the a i r  base w i t h  a degree of energy 
independence. 

Scenario Projections : 

year i s  projected fo r  the base by 1990. 

Such independence has a high s t ra teg ic  value. 

A geothermal spaceheating system, delivering approximately 650 x lo9 BTU/ 

The Atlanta geothermal area encompasses most of  northern Elmore County. 
Several isolated thermal springs are scattered throughout this area. Two thermal 
locations are noteworthy: thermal springs along the middle fork of the Boise 
River; thermal springs near the community of Featherville. 
are vent ing  from cretaceous grani t ic  rocks. 

of the Boise River approximately 100 kilometers North of Mountain Home. 

to ta l  discharge of approximately 300 gpm each. The temperature of the water 
ran es from 65OC t o  75OC. 

A l l  of these sp r ings  
Middle Fork, Boise River: 

Neinmeyer and Dutch Frank's Hot Spr ings  are located along the Middle Fork 

Several springs are located a t  both sites w i t h  each location having a 

Geochemical thermometers i d '  a te  tha t  12OoC t o  
135 8 C is  the maximum temperature available a t  depth.  1 3 8  

These springs are  i n  a re la t ively isolated,, mountainous area. Both 
springs are venting from cretaceous granite into the Middle Fork o'f the Boise 
River. The area can be accessed by a narrow d i r t  Forest Service Road. 
of this area 's  isolat ion,  no commercialization of the area is considered 
possi b l  e. 

Because 

Feathervi 1 1 e : 

Several small thermal springs are located near Feathervil le,  Idaho. 
Paradise Hot Springs is located on the Sou th  Fork o f  the Boise River near 
Featherville and is  typical of the springs i n  the area where dischar e tempera- 
tures are  5 ~ .  All springs are venting from cretaceous granite.(33Q Several 
springs and a few wells between Featherville and Atlanta are  reported t o  be 
low temperature thermal water b u t  are not considered t o  be of commercial value. 
The area is  isolated and the major economic ac t iv i t i e s  i n  the area are timber 
harvesting, recreation and small farms. The to ta l  population of Featherville 
and Atlanta is  less than 50 people. 
lack of resource data, commercialization of geothermal resources i s  not con- 
s idered  possible. 

Summary Elmore County: 

High temperature, known geothermal resources are s t ruc tura l ly  control led by 

Because o f  the area's  isolation and a 

A t  best ,  the geothermal development potential of Elmore County is moderate. 

Li  

288 



northwest trending faults i n  the M t .  Bennett Hills. 
in to  the fau l t  systems may produce large volumes of h i g h  .temperature resources. 
I f  the temperature is h i g h  enough to generate e lectr ic i ty ,  t h  the probability 
of development i n  the KGRA is  h i g h .  The relative isolation o the 
area will limit the type of geothermal energy utilization pos ble but h i g h  ' 

temperature wells may act as a center for new industrial and residential 
development, This will depend on continued growth and s tabi l i ty  for the 
Mountain Home area. Mountain Home AFB could use geothermal resources for  
space heating, b u t  deep exploration d r i l l i n g  must be conducted to prove 
the resource. 

Exploration d r i l l i n g  W 

' 

W 
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POTENTIAL GEOTHERMAL DEVELOPMENT SITES 
OWYHEE COUNTY 

8 

Introduction: 
bi 

The most extensive occurrence of geothermal resources i n  Idaho is found 
i n  northern Owyhee County along the southern edge of the Western Snake River 
Plain. Three geothermal resource as are located i n  t h ' s  broad region. The 

Springs ( 3 ) .  
geothermal anomaly. 
topographic break between the Owyhee Front and the Snake River Plain. 

are  thermal. Most wells a re  over 300 m deep and range i n  temperature from' 
25°C t o  80°C. 
several wells flow artesian.  Aquifer temperatures from eochemical thermometers 

three locations are  Bruneau KGRA, fyp Castle Creek KGRA, 7 ,  2 and Givens Hot 
These geothermal areas form an elongated, northwest t rending ,  

The axial trend of the anomoly is  oriented along the 

Along the  Owyhee Front  from Bruneau t o  Givens Hot Springs almost a l l  wells 

(See Table 40-C) Almost a l l  wells have artesian pressure and 

indicate tha t  temperatures exceeding 150°C are  possible. 9 5) 
Hydrological studies i n  the Bruneau-Grandview area indicate the primary 
a1 water aquifers are t e r t i a ry  basalts and sediments. 

been classif ied i 
cene Idaho Group ?f? and older volcanic rock aquifers of the Pliocene Idaho Group 
and Idavada Volcanics. (8) 
from snowfall i n  the Owyhee Mountains. However, recharge t o  the upper sedimentary 
aquifers i s  believed to  be chi f y from vertical  movement of water from the under- 

The aquifers have 
two groups: (6) sedimentary rock aquifers of the Pleisto- 

Meteoric recharge of the aquifers i s  believed to  be 

lying volcanic rock aquifers. Fi9j 

Some fault ing i s  evident i n  the area b u t  the hydrological nature of these 
fau l t s  is  not c lear ly  understood.(lO) The Western Snake River Plain is generally 
believed to  be a graben i n  which many f au l t s  and fractures permit waters t o  
migrate across s t ra t igraphic  boundaries. 
topographic break of the Owyhee f ron t  and the axial orientation of the geothermal 
anomaly suggest tha t  a major f au l t  structure does ex is t .  
probable conduit which supplies thermal water t o  the upper aquifers. 

The strong correlation between the 

T h i s  s t ructure  i s  the 

The rhyolit  s r i e s  of the Idavada Volcanics is  reported t o  be the major 
thermal aquifer.7117 Total thickness of the rhyolite is  unknown, b u t  thermal 
wells ha 
contact.Yf2y The highly jointed and fractured character of these rocks make 
them a good aquifer. Wells drilled i n t o  this formation a re  thermal and have 
good yields.  

Several types of geothermal energy application are possible considering 
the range of temperatures available. The scale and type of use, from genera- 
tion of e l ec t r i c i ty  t o  space heating, will depend upon a nu&er of s i t e  
specific conditions. 
Grandview depend upon: 1) the character of the proven resource, 2)  ownership 
of the resource, 3) the need for local i n p u t s ,  4) access t o  markets and 
5) local environmental conditions. 

enetrated 520 m into the rhyolite w i t h o u t  reaching the lower 

Future development of the resource i n  the Bruneau- 
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In Owyhee County the principle land use i s  agriculture.  The area is 
sparsely populated and i ts  economy relies primarily on large ranches and 
farms which  produce livestock, feed grains, hay, potatoes and sugarbeets. 
Those areas w i t h  the  highest agricultural yields  coincide w i t h  the known geo- 
thermal areas due t o  the development of thermal aquifers fo r  i r r igat ion.  

communities of Bruneau (pop. 50), Grandview [pop. 370) and Oreana (pop. 35) 
are service centers providing grocery, postal , and gas s ta t ion services. 
Grandview is the major community of the geothermal area and i s  the location 
of the regional school and government off ice  b u i l d i n g s .  

t o  one another and have similar resource, environmental and market character- 
i s t i c s ,  they will be described as a single u n i t .  
ind iv idua l  fac t s  par t icular  t o  e i the r  area will be described. Table 41-C i s  
a compendium o f  si te  specif ic  data regarding the Bruneau KGRA and Table 4 2 4  
i s  a compendium of s i te  specif ic  data regarding the Castle Creek KGRA. These 
areas will be described as  the Bruneau-Grandview geothermal subarea. The 
Givens Hot Springs geothermal subarea i n  northwestern Owhyee County is  des- 
c r i  bed separately. 

Areas of concentrated population are  limited and small i n  scale ,  The  

Because the Bruneau KGRA and the Castle Creek KGRA are  i n  close proximity 

Wenever possible the 

Bruneau-Grandview Subarea 

Several conceptual development scenarios are possible i n  the Bruneau-Grand- 
view area. Generation of e l ec t r i c i ty  has been suggested as  the highest  p r ior i ty  
potential use. Processing agricultural products and space heating are r e a l i s t i c  
alternatives.  

Aquifer temperatures exceeding 190°C h ve been estimated us ing  sodium- 
potassium-calcium geochemical thermometers.f13) Heat f l o  s udies indicate 

714j Known thermal 
726jn 

for  generation of elec- 

gas exploration we1 
greater than 150°C. 

t r i c i t y  i s  possible i n  this area. 

h i g h  temperature geothermal resources i n  the Bruneau-Grandview Subarea. 

1 )  Resource Ownership 

KGRA. These leases are  located a t  the south end of the Bruneau Valley i n  the 
vicini ty  of Bruneau Hot Springs.  
Land and Exploration Company own these federal leases i n  a j o i n t  venture,?17) 
known as Occidental Geothermal, Inc. The leases were issued i n  1975 and as of 
October 1978, no attempt has been made t o  develop these leases. 
10-year primary term of  the lease, di l igent  exploration must occur by the s i x t h  
year C198l) of the' lease. Occidental Geothermal , Inc. i s  the.major KGRA lease- 
holder i n  Owyhee County. Occidental owns leases for  16,412 acres inj.the Castle 
Creek KGRA and 19,000 acres of s t a t e  leases near Bruneau KGRA.(18) In addition 
t o  Occidental's leases i n  the Castle Creek KGRA, 16,975 acres of federal KGRA 
lands have been leased t o  several other interests .  An additional 150,000 

Several factors a f fec t  the f eas ib i l i t y  of exploration and development of 

Federal geothermal leases have been issued fo r  2,600 acres i n  the Bruneau 

Occidental Petroleum Company and Louisi na 

Under the 

cad 
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Table 4 1 4  

. Data Summary for Bruneau KGRA 
b d  

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 47" 30' 00" N 

..Longitude: 115" 42' 34" W 

..Rectilinear: Sec. 14, 15, 21, 22, 23, 26, 27, 28 T 7 S, R 6 E ,  
Boise Meridian 

..County: Owyhee . 

..Adjacent Counties: Ada, Elmore, Twin Falls. 

Topography: Plateau area dissected by the Bruneau and Snake Rivers. 
range from less than 2% i n  the Bruneau Valley t o  near vertical 
i n  the Bruneau Canyon. Elevations range from 743.7 meters t o  
975 meters. 

Slopes 

..Present Land Use: 

Irrigation agriculture dominates the land use of private lands i n  the 
Bruneau Valley. Grazing and pasture are the other major land uses on 
p u b l i c  and other private lands. Ranching and farming are based along 
the Bruneau River and Li t t le  Valley Creek. 

fused for  grazing. 
boundary of the KGRA. . 

Public lands are primarily 
Brune u Dunes State Park is located on the northern 

..Future Land Use Plans: 

Continued agricultural land uses i n  a l l  areas. The upper Bruneau River 
River Classification. nyon i s  being considered for a 

Highly aesthettc area w i t h  the Upper Bruneau River considered t o  be 
one of the major natural areas i n  the State. Bruneau Dunes State Park 
i s  located on the northern border of the KGRA and is considered a major 
scenic area. The Bruneau Valley is a rural agricultural zone i n  an 
area of high desert environment. 

I 

i 

aeol obi cal s i t e s  
The Li t t le  Valley and Bruneau River Va 
ments. The Oregon Trail crosses through the KGRA. There,are numerous 
areas f n  the N.E. corner of the KGRA where wagon ruts are s t i l l  visible. 

storica'l sett le- 

U 
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LJ GEOLOGICAL/GEOPHYSICAL DESCRIPTION 
. .Geologic Description: (5) (6) (10) (11) 

Hydrological studies i n  the Bruneau KGRA indicate tha t  the primary 
thermal water aquifers are the t e r t i a ry  basalts and sediments. The 
aquifers have been classif ied into two groups: 
aquifers of the Pleistocene Idaho Group which make up the upper 
aquifers: and volcanic rock aquifers of the Pliocene Idaho Group and 
Miocene Idavada Volcanics which make up the deep aquifers. Meteoric 
recharge of the  upper aquifers i s  believed to  be from snow pack i n  
the Owyhee Mountains t o  the south of the KGRA. Thermal recharge of 
the upper aquifers is believed to  be from vertical  movement of.water 
from the underlying volcanic rock aquifers. The Idavada Volcanics is 
an unknown thickness of rhyolite which i s  reported t o  be the major 
aquifer. 
good yields. 
water t o  the area and thence upward to  overlying u n i t s .  
i n  the area shows thermal water t o  migrate upward across s t ra t igraphic  
boundaries. 

sedimentary rock 

Wells drilled into this formation are  thermal and have 
T h i s  rhyolite formation serves t o  transmit recharge 

Faulting 

. .Geophysical Summary: (6) ( 1 2 )  

Heat flow studies indicate temperatures exceeding 200°C are  possible 
a t  2 kilometers depth.  Reconnaissance audio magnetotell ur ic  survey 
reveals a northwest-southeast trending, broad conductive anomaly w i t h  
low r e s i s t i v i t i e s  (22 ohm-meters or  less) being associated w i t h  the  
areas of highest ground water temperatures (68" t o  80°C). 
data paral le ls  the r e s i s t i v i ty  low i n  the Grandview area'shown by the 
audio-magnetotell uric survey. 

* 

Aeromagnetic 

RESERVOIR CHARACTERISTICS 

. . Reservoir Temperature (5) (1 3) 

..Surface: 30" to  50°C 

..Subsurface: 70°C 

. . Geochemical 
Si02: 135°C 

Na-K-Ca: 160' to  190°C 

..Flow Rate$13)100 t o  750 gpm of 30" t o  70°C 

..pH: .8.2 (13) 

. .Total Dissolved Solids:(13) 150 t o  550 ppm (13) 
I 
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. . F l u i d  Chemistry: milligrams per l i t r e  
b 

Temp: 50°C hi 

Na : 99 
K :  .6 
HCO3: 72 
C03 : 30 
 SO^ : 24 
P :  .04 
c1 : 8.4 
F : 14 
 NO^ : 0.06 

. . Estimated Electric Energy Potential : 

GEOLOGICAL/GEOPHYS ICAL DESCRIPTION 

SITE: Bruneau KGM, OWYHEE COUNTY, IDAHO 

100 I%! 

..Geologic Description: (5) (6) (10) CW 
Hydrological studies i n  the Bruneau KGRA indicate that the primary thermal 
water aquifers are the ter t iary basalts and sediments. 
have been classified into two groups: sedimentary rock aquifers of the 
Pleistocene Idaho Group which make up the upper aquifers: and volcanic 
rock aquifers of the Pliocene Idaho Group and Miocene Idavada Volcanics 
which reach the deep aquifers. Meteoric recharge of the upper aquifers 
is  believed to  be from snow pack i n  the Owyhee'Mountains to  the south 
of the KGM. 
from vertical movement of water from the underlying volcanic rock aquifers. 
The  Idavada Volcanics is an unknown thickness o f  rhyol i te  which  i s  
reported t o  be the major thermal aquifer. Wells dril led into this forma- 
t ion  are thermal and have good yields, This rhyolite formation serves t o  
transmit recharge water t o  the area and thence upwa t o  overlying units. 
Faulting i n  the area allows thermal water.to migrat  
stratigraphic boundaries. 

The aquifers 

I 

Thermal recharge of the upper aquifers is believed t o  be 

. . Geophysical Summary: 

eat flow studies 

ow res i s t iv i t ie  ciated w i t h  the 

ssance audit magne 
ending, broad cond 

0°C) Aeromagnetic 
data parallels t h e  res is t ivi ty  lo  
audio-magnetotel lur ic  survey. 

shown by the 

. Geol ogi c Hazards : Unknown. 
V 
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RESERVOIR CHARACTERISTICS id 

SITE: Bruneau KGRA, 0w.yhee County, Idaho 

..Reservoir Temperature (5) (13) 

..Surface: 30" t o  50°C 

. .Subsurface: 70°C 

. Geoc hemi ca 1 (13) 

Si02: 135°C 
Na-K-Ca: 160" t o  190°C 

..Flow Rates: 100 t o  750 gpm of 30" t o  70°C 

..pH: 8.2 (13) 

..Total Dissolved Solids:  150 to  550 ppm (13) 
. . F l u i d  Chemistry: milligrams per l i t re  

Temp : 
Si : 
Ca : 
Mg : 
Na : 
K :  
H C O ~ :  
c03 : 
so4 : 
P :  
c1 : 
F :  
 NO^ : 

50°C. 
93 

1,6 
.O 

99 

72 
30 
24 

.6 

.04 
8.4 

0.06 
14 

GEOTHERMAL DEVELOPMENT STATUS 

. .Present Development Status: (181 

A to ta l  of 4160 acres of federal and state lands have been leased and 
approximately 2000 acres of private ' l and  have been leased. No explora- 
t ion d r i l l i ng  has occurred on any geothermal leases. 
is limited t o  a small swimming pool and thermal i r r iga t ion  wells. 

Present development 

. .Projected o r  Planned Development: 
The prime lease interest is for e lec t r ica l  generation. 
have potential for direct  use o f  thermal fluids.  Controlled environment 
breeding of hogs and poultry i s  possible w i t h  present i r r igat ion wells. (-,J 

Long range projections are for  the development of high temperature 
f l u i d s  for a l f a l f a  drying, and food processing. No planned developments 
are evident a t  this time. 

The area does 
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INSTITUTIONAL CONSIDERATIONS - Federal W 

Institutional Agency and Status of Requirements 
(i..e. EIAjEIS Requirements) 

Leases w i t h i n  the K.G.R.A. are 

ditions are required i n  the 
leases w i t h  regard t o  potential 
archaeological and historical 
s i tes  adjacent roadless 
areas , and cri  ti  cal habitat 
areas. 

National Environ- An E.I.A. is  required An EAR will be conducted and 
or an EAR for  a l l  ex- the FWS will review any major 
plorati on activity. project. In general an E.I.A. 

is required f o r  a l l  projects 
involving exploration and 
development. If a generation 
fac i l i ty  is t o  be b u i l t  and 
power generated and sold or  a 
large nonelectrical faci l i ty  
constructed, t h e n  an E.I.S. 
will be required. 

Groundwater i s  included under 
th i s  Act and the reinjection 

require permits. 

The Act sets  s t  

n t  
Resource Lease t o  the Geothermal Steam competitive. Special con- 
(30 C.F.R. 3000) Act of 1970 

(84 Stat. 1566) 
(30 USC 1001-1025) 

e t  Act is  t o  attain -0- 
(33 U.S.C. 1251) pollution by 1985.. of geothermal effluent will 

and well d r i l l i n g  and 
influence future geo- 

that could be used for i n  the Owyhee 
domestic water. per aquifer of 

the basin is the supply of 
domestic and irrigation 
water for  the area. Rein- 
jection of water f o r  geothermal 
wells will require permits 
nder this Act. 
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INSTITUTIONAL CONSIDERATIONS - State  and Local 

Ins ti t u t  i ona 1 
Requi remen ts . Public Attitudes 

Agency and 

Leases on S ta te  lands The s t a t e  Board of Land 
(Idaho Code 47-601 ' Commissioners is author- 

ized t o  issue le,ases f o r  
urces) geothermal resources 

underlying s t a t e  and 
school lands. 

16, 

Geothermal Resource The regulatory powers o f  
Permits. the s t a t e  Geothermal 
(Idaho Code 42-4001 Resource Act are  placed 
e t .  seq. Chapter 40, i n  the Idaho Department 
Geothermal Resources) of Water Resources. 

Water Appropri a t i on 
(Idaho Code 42-101 
e t .  seq. Chapter 1 
Water Appropriation) 

Inject  i on we 1 1 s 
(Idaho Code 42-3-01 
et .  seq. Chapter 39 
Waste Disposal and 
Injection Wells) 

Owyhee County 
B u i  l d i n g  permits. 

The. Idaho Department of 
Water Resources issues 
water appropriation 
permits and a water 
r i g h t  license. 

Permits are  issued by 
the Department of Water 
Resources. 

Owyhee County Court 
Commi ssi oners. 

Status of Requirements 
( i  .e., EIA/EIS Requirements) 

Lease term i s  10 years and 
can be continued w i t h  d i l i -  
gent devel opmen t . Rental s 
a re  s e t  by the Board. 
Several leases have been 
granted on s t a t e  lands. 
Lease size is  limited t o  a 
maximum of 640 acres/lease. 

Any private owner or holder 
of a s t a t e  o r  federal lease 
o f  geothermal resources must  
first apply f o r  a geothermal 
resource permit from I .D.W.R. 
before any d r i l l i n g  opera- 
t ions can begin. 

Under the Idaho Geothermal 
Resources Act, applicants 
can be required t o  make an 
application t o  appropriate 
the public waters of the s t a t e .  

No waste disposal or  injection 
well can be constructed i n  
Idaho unless a permit has 
been issued by I.D.W.R. The  
approval of this permit i s  
contingent upon the approval 
of the Department of Health 
and Welfare. The proposed 
well i s  reviewed to  see if 
i t  w i  11 unreasonably contam- 
inate  or  deter iorate  the 
quality of the groundwater 
below the adopted water 
qual i ty  standards of the 
s t a t e .  
Bu i ld ing  permits will be 
required f o r  structures.  
No other land use require- 
ments. Li 
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ENVIRONMENTAL FACTORS 

W ..CLIMATE (4) 
..Prevailing winds: 5 t o  20 mph following the riv 

g u s t  of 60 mph from W-NW i n  summer, from 
E-SE i n  winter. 

pitation (An a1 ): 18 cm per  year 

of sunshine (Annual): 320 

. ,Average Temperdture 
J u l  
12 .foe Jan uarx 

-6.2 C Mini mum: I 

Maxi mum: 7-l°C 33.2"C 
. .Degree Days [Annual) : 
. .Relative Humidity (Seasonal Peaks) 

Summer:' 30% 
Winter: 70% 

5057 

..AIR QUALITY: Quality is  generally good. Levels of par t iculate  
matter a re  unknown. The major pollutant i n  the area 
is dus t  from farming ac t iv i t i e s  and anatural causes. 

. .GEOLOGIC FACTORS: The Bruneau Valley is  subjected t o  occasional minor 
flooding and 100 year floods. There is no flood 

along the Brune 

from wells. Almost a l l  of the surface water of the 
Bruneau River is  used for i r r igat ion.  Some wells have 

. .WATER QUALIfY: general ly  good. the areas water comes 

igh fluoride concentrations. 

mst of t h e  areas water 
comes from wells. Almost a l l  of the surface water 
o f  the Bruneau River is used for  irrigation. Some 

..WATER QUALITY: a l i t y  is generally good 

Fauna: State  has proposed tha t  the Ferruginous Hawk be placed on 
the threatened list. 
i n  the Bruneau KGRA. 

Numerous nesting sites are located 

w 
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TRANSPORTATION AND UTILITIES 

. .Uti l i ty  o r  Energy Transmission Corridors and Fac i l i t i e s  

45 k v  l i ne  a t  Bruneau KGRA, Idaho Power Company. 
138 kv line 12 kilometers northwest of KGRA, Idaho Power Co. 
63 megawatt hydroelectric f a c i l i t y  a t  J. C. S t r ike Dam, 

22 i n c h  natural gas l i ne ,  a t  KGRA, Southwest Gas Co., E l  Paso Line. 

500 kv line is proposed by the BPA and will cross southern sections 
of KGRA, no construction of this line is planned a t  t h i s  time. 

12 kilometers northwest o f  KGRA, Idaho Power Co. 

. .Transportation Corridors o r  Fac i l i t i es  

The Junction of 
State of Idaho Highway 51 and Highway 78 is located a t  Bruneau KGRA. 
Improved paved and gravel heavy duty roads service the Bruneau Valley. 
Jeep t ra i ls  and l i g h t  duty dirt roads provide access t o  undeveloped 
areas of KGRA, several areas have no roads. 

POPULATION 

. .General Description o f  Population 

Bruneau is a very small community o f  approximately 20 people, 
An additional 100 people may l ive  w i t h i n  the KGRA. 
The nearest major community i s  Mountain Home, 6,880, located 25 
kilometers north o f  the KGRA. 
Over half of the structures i n  Bruneau are abandoned. The major 
commercial s t ructures  are two service s ta t ions and a general store.  
Most o f  the residents of Bruneau a re  retired and l i v i n g  on fixed 
incomes. Other residents of the KGRA are located on isolated 
farms and ranches. 

. . Economics 

In the Bruneau Valley the principal land use is  agricul ture .  
area is sparsely populated and i ts  economy relies primarily on large 
ranches and farms which  produce livestock, feed grains, a l f a l f a ,  
potatoes and sugar beets. There are  no industrial  f a c i l i t i e s  located 
i n  this area. 

The  
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Data Summary f o r  Castle Creek KGRA . 

W SITE LOCATION .AND 

..Latitude: 42" 56'. 

. . Longitude : 

..Recti l inear: T 4, 5 S, R 1, 2, 3 E, Boise Meridian 

. . County : Owyhee 
, .Adjacent Counties: 

11 5O 

Elmore, Ada, Canyon 
1 ..Topography 

~ 

Plateau areas dissected by steep walled canyons, slopes range from 
2% t o  5% and elevations range from 740 meters t o  1000 meters. 
Most o f  the area i n  Castle Creek and Catherine Creek drainages 
i s  r e l a t i v e l y  f l a t .  

. .Present Land Use: 

I r r i g a t i o n  agr icul ture '  and ranching are based i n  Castle Creek and 
Catherine Creek, and along the Bruneau and Snake Rivers. 
lands are used t o  produce potatoes, sugar beets, corn, beans, and 
a l f a l f a .  Public lands are used f o r  stock grazing. Lands w i th in  
the Snake River Birds of Prey Natural Area are l e f t  i n  a natural  
s ta te whenever possible, some areas have been cul t ivated. 

The pr iva te  

..Future Land Use Plans: 

Continuance o f  present agr icu l tu ra l  land uses , possible expansion 
o f  the Birds o f  Prey Natural Area. 

. .Aesthetics: 

The canyon country o f  the Birds o f  Prey Natural Area are considered 
o f  high aesthetic and recreational value. 

. .Historical/Archaeologi cal  Significance: 

Some h i s t o r i c a l  ian  camps a r  known i n  the Snake River Canyon. 

AL/GEOPHYSICAL DESCRIPTION 
i c  Description: ( 5 )  (6) (101 (111 

Hydrological studies i n  the Grandview area indicate tha t  the primary 
thermal water aquifers are the t e r t i a r y  basalts and sediments. The 
aquifers have been c lass i f i ed  i n to  two group 
o f  the Pleistocene Idaho Group which make up the upper aquifers; and 
volcanic rock aquifers o f  the Pliocene Idaho Group and Miocene Idavada 
Volcanics which make up the deep aquifers. Meteoric recharge of the 
upper aquifers i s  believed t o  be f rom snow pack i n  the Owyhee Mountains 
t o  the south of the KGRA. Thermal recharge o f  the upper aquifers i s  
believed t o  be f r o m  ve r t i ca l  movement o f  water from the underlying 

sedimentary rock aquifers 
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volcanic rock aquifers. 
of rhyolite which is reported to be the major thermal aquifer. Wells 
drilled into this formation are thermal and have good yields. This 
rhyolite formation serves to transmit recharge water to the area and 
thence upward to overlying units. Faulting in the area slows thermal 
water to migrate upQasd across stratigraphic boundaries. 

The Idavada Volcanics is an unknown thickness 

. .Geophysical Summary: (6) (12) 
1 

Heat flow 'studies indicate temperatures exceeding 200°C are possible 
at 2 kilometers depth. Reconnaissance audio magnetotelluric survey 
reveals a northwest-southeast trending, broad conductive anomaly with 
low resistivities (22 ohm meters or less) being associated with the 
areas of highest ground water temperatures (68" to 80°C). Aeromagnetic 
data parallels the resistivity low in the Grandview area shown by the 
audio-magnetotelluric survey. 

RESERVOIR CHARACTERISTICS 
. . Reservoir Temperature (5) (13) 
. .Surface: 35.5"C 
..Subsurface: 42" to 84.5OC 
. .Geochemical (1 31 

Si02: 135°C and 145°C 
Na-K-Ca: 160°C and 90°C 

..Flow Rates: Thermal wells are capable of producing 700 to 1000 gpm 

..pH: 
(13) . .Total Dissolved Solids: 

. .Fluid Chemistry: ('3) milligrams per litre 
320 (mg/l) 

Si : 83 
Ca : 1.1 
Mg : .2 
Na : 98 
K :  . 7  
KO3: 108.0 
C03 : 33 
SO4 : 40 
P :  .03 
c1 : 12 
F : 12 
NO3 : .05 

..Estimated Nonelectric Energy Potential: 100 MW 
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LAND OWNERSHIP AND LEASING , 

i SITE: Castle Creek LJ 

TOTAL AREA FEDERAL PRIVATE 
(Acres ) (Acres) (Acres ) (Acres) 

50,000 . .KGRA: Castle Creek 79,722 5,335 
. .Land Leased i n  KGRA: 72,722 5,335 12,000 (est) 

. .Highest Priced Leases * 

(Dol lars/Acre) 

$]Acre Lessee 
35.6 The Anschutz Corp 1,720 
12.47 P h i l l i p s  Petroleum Co. 2,480 
8.09 Nancy P. Anschutz 2,475 
8.09 Nancy P. Anschutz 2,218 

..Tentative Lease Sale Dates: 
Leases a re  up i n  1985 

.Summary of Leasing Status and Needs: 

Some land has been withheld from leasing for  the BLM raptor study a 
Anschutz transferred land t o  Occidental Petroleum and the Louisiana 
Land Corp. i n  a 75/25 rat io .  Continued leasing interest for  other 
areas outside the KGRA i n  the Castle Creek area.(5) Occidental 
Petroleum and the Louisiana Land Corp. are now known as Occidental 
Geothermal Corp. Inc., and Louisiana Land Corp. 
held by Geothermal Resources International, Inc. (2,352 acres).  

Other leases are 

rea. 

The Dow Chemical Co. 
P h i l l i p s  Petroleum 
Russell A. Pomeroy 
Laura J. Spangler 

(2080 acres) 

(2560 acres) (5) 

* i n  addi t ion  t o  the above 

State  geothermal leases are held by Occidental Geoth rmal Inc. and 
Louisiana Land and Exploration Co. i n  a 75/25 r a t i o  f16) 

Private leases are  held by several companies, P h i l l i p s  Petroleum is the 
only firm which has conducted any exploration. 
one exploration well on private leases. 

P h i l l i p s  has dr i l led  

One well has been dr i l led  under an o i l  and gas d r i l l i n g  permit by 
AnschutzCorp. t o  a depth o f  3,353 m (J1,OOO fee t ) .  Hot water was 
encountered a t  1,524 and 2,135 m w i t h  temperatures of 70 t o  80°C. 
The rest of the well was nonproducing b u t  w i t h  temperatures 
exceeding 200°C. 

I ’ C d  
T h i s  well was d r i l l ed  on s t a t e  lands pr ior  t o  

< 
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the KGRA designation. 
Geothermal 
Numerous irrigation wells i n  the area have temperatures of 70 t o  80°C 
and are drilled t o  a depth of about  300 m (1000 fee t ) .  (17) 
Heat flow studies carried out by the Idaho Department.of Water Resources 
indicate that temperatures hot enough for  space heating can be found 
a t  shallow depths (1-2 kilometers anywhere i n  t h i s  area. Temperatures 
hot enough for  electrical generation ( 2 O O O C )  can be found a t  depths 
of 3-4 kilometers. (12) 
Phillips Petroleum has drilled one exploration well on private leases. 

T h i s  land has been transferred t o  Occidental 

b 

..Projected o r  Planned Development: 

Drilling will continue on private lands until discoveries are made of 
significant magnitude t o  warrant dril l ing on federal lands. No deep 
dril l ing i s  expected for the federal lands u n t i l  1980's depending on 
exploration dril l ing on non-federal lands. 
Private and s ta te  lands are expected t o  develop explo t ion activity 
i n  the 1978-79 primar'ily due t o  minimal problems related t o  acquiring 
dril l ing permits from the state.  

. 
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ki!J INSTITUTIONAL CONSIDERATIONS - Federal 

Institutional Agency and Status of Requirements 
Requirements Publ ic  Attitudes I {{ 

Federal Geot hemal 
Resource Lease t o  the Geothermal Ste competitive. Special conditions 
(30 C.F.R. 3000) 

Leases are made pursuant Leases within the K.G.R.A. are 

Act of 1970 are*required i n  the leases w i t h  
(84 Sta t .  1566) regard t o  potential archaeolo- 
(30 USC 1001-1025) gical and historical s i t e s ,  

adjacent roadless areas , and 
cr i t ical  habitat areas. 

An E.I.A. i s  required o r  An EAR will be conducted and 
an EAR for a l l  explora- the FWS w i l l  review only major 

projects. .In general an E.  I .A. 
BLM and USGA. is required for a l l  projects 

involving exploration and 
development. If a generation 
fac i l i ty  is  t o  be b u i l t  and power 
generated and sold or  a large 
non-electrical faci 1 i ty  con- 
structed, then an E.I.S. will 
be required. 

National Environ- 
mental Policy Act 
(42 U.S.C. 4331) t ion activity. 

Federal Water The national goal of 
Pollution Control this Act is t o  a 
Act (33 USC 1251) -0- pollution by 

Federal Safe Drinking T h i s  Act i s  concerned 
with protection of 

Ground water is included under 
this Act and the reinjection 
of geothermal effluent w i l l  
require permits . 
The Act sets  standards for wells 
and well d r i l l i n g  and could 
i n f  1 uence future geothermal we1 1 s 
i n  the Owyhee area. 
aquifer of the basin is  the 
supply of domestic and irri- 
gation water for the area. 

' Reinjection of water for 
geothermal we1 1s w i  11 requi re 
permits under  this Act. 

The upper 
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INSTITUTIONAL CONSIDERATIONS - State  and Local 

Inst i tut ional  Agency and 
Requirements Pub1 i c  Attitudes 

. leases on S ta te  Lands The s t a t e  Board of Land 
(Idaho Code 47-601 Commissioners is author-  
e t .  seq. Chapter 16, ized t o  issue leases for  
Geothermal Resources 1 geothermal resources 

underlying s t a t e  and 
school 1 ands. 

Geothermal Resource The regulatory powers 
Permi t s . ' of the s t a t e  Geothermal 
(Idaho Code 42-4001 Resource Act are  placed 
et. seq. Chapter 40, i n  the Idaho Department 
Geothermal Resources) of Water Resources. 

Water Appropriation 
(Idaho Code 42-101 
e t .  seq. Chapter 1 
Water Appropriation) 

Injection we1 1 s 
(Idaho Code 42-3001 
e t .  seq. Chapter 39 
Waste Disposal and 
Inject ion We1 1 s 1 

Owyhee County 
b u i l d i n g  permits. 

The Idaho Department 
of Water Resources 
issues water appropria- 
t ion permit and a water 
r i g h t  license. 

Status o f  Requirements 
( i  .e., EIA/EIS Requirements) 
Lease term is 10 years and can 
be continued w i t h  d i l igent  
devel opment . Rentals are  set 
by the Board. Several leases 
have been granted on s ta te  
lands. Lease s ize  is limited 
t o  a maximum of 640 acres/lease. 

Any private owner, o r  holder o f  
a s t a t e  o r  federal lease of geo- 
thermal resources mus t  f irst  
apply for a geothermal resource 
permit from I.D.W.R. before any 
d r i l l i n g  operations can begin. 

Under the Idaho Geothermal 
Resources Act, applicants can 
be required t o  make an appli- 
cation t o  appropriate the 
public waters of the s t a t e .  

Permits a re  issued by the No waste disposal or  injection 
Department of Water 
Resources. 

well can be constructed i n  'Idaho 
unless a permit has been issued 
by I.D.W.R. The approval of 
this permit is  contingent upon 
the approval of the Department of 
Health and Welfare. The proposed 
well is  reviewed t o  see i f  i t  
will unreasonably contaminate o r  
deter iorate  the quali ty o f  the  
ground water below' the adopted 
water qual i ty  standards o f  the 
state. 

Owyhee County Court 
Comissioners for s t ructures .  No other land 

Bui 1 d ing  permi ts w i  11 be required 

use requirements. 
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Table 42-C Cont'd. 

ENVIRONMENTAL FACTORS 

CLINATE(4) 
. .Prevailing W 

. .Precipitation (Annual): 18.4 cm 

. .Days o f  Sunshine (Annual): 

. .Average Temperature 

rthwest following the 
L, 

River Canyons, gus 

320 

January July 
M i  n i mum: -7.3"C 13.6OC 
Maxi mum : 3.3OC 35.7OC 

. .Degree Days (Annual) : 

. .Relative Humidity (Seasonal Peaks) 
5089 

Summer: 30% 
Minter: 70% 

..AIR QUALITY: 

Level o f  particula 
d u s t  from natural causes and farming ac t iv i ty .  No measuring s ta t ions 
i n  the area. 

matter is  unknown, the major pollutant is  

Air quality i s  generally considered good. 

. . GEOLOGIC FACTORS : 

Well interference problems may be a majo 
aquifers are recharged from 

Upper i r r iga t ion  

. .WATER QUALITY: 

1 i censed water rights. 

endangered l i s t  i n  Idaho. 
North America for Prairie Falcons i s  i n  the Snake River Birds 
o f  Prey Natural Area along the northern sections o f  the KGRA. 

The largest nesting area i n  

W '  
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acres of non-KGRA federa 1 nds have been leased i n  areas adjacent t o  the Castle 
Creek and Bruneau K G R A S . ! ~ ~ ~  Despite the f ac t  tha t  over 200,000 acres of federal 
and s t a t e  lands have been leased in Owyhee County for  geothermal exploration, 
no exploration wells had been d r i l l e d  on any of these leases as  of Octaber, 1 9 7 8 b  

. The lack of d r i l l i n g  ac t iv i ty  can be at t r ibuted to  three principle factors:  

1. Speculative investment by leaseholders, 
2. Insti tutional and environmental regulations which accompany 

3. A lack of  tax incentives fo r  geothermal exploration. 

Exploration d r i l l i n g  has occurred on private leases held by P h i l l i p s  

federal geothermal leases slow and deter the exploration process. 

Petroleum Company i n  the Grandview area. 
and the results are confidential. The P h i l l i p s  well is  indicative of the insti- 
tutional factors which retard exploration of public lands. P h i l l i p s  was able 
t o  obtain the required Geothermal Resources d r i l l i ng  permit from the s t a t e  i n  
less than one month.(20) 
presently take from six months t o  over a year.(21) 

2 )  Environmental Conditions: 

The northern border of the KGRA i s  adjacent t o  the Bruneau Dunes State  Park. 
South of the KGRA, the Bruneau River has been nominated as a Wild and Scenic 
River. 
mental impact procedures. The northern border of the Castle Creek KGRA is i n  
the Snake River Birds of Prey Natural Area. Any development i n  this area will 
be rest r ic ted w i t h i n  one mile of known nesting areas and n eneral there i s  a 
5-mile buffer zone along the borders of the b i r d  reserve. 122y In general, both 
the Bruneau and Castle Creek KGRAs are  adjacent t o  environmentally protected 
areas and any development of federal leases i n  these areas will require an 
Environmental Impact Statement. 

The well was d r i l l e d  i n  March 1978 

Permits for  exploration d r i l l i n g  on federal BLM lands 

The  Bruneau KGRA is located between two environmentally protected areas. 

Any development w i t h i n  the Bruneau KGRA will require res t r ic ted environ- 

3) Aquifer Recharge: 

Declining water levels have been noted i n  a t  l eas t  one major thermal 
i r r igat ion well adjacent t o  the Bruneau KGRA and one well i n  the Castle Creek 
KGRA. In certain areas, declining water levels suggest t ha t  current recharge 
t o  the upper aquifer i s  n o t  suff ic ient  t o  replace ground water extracted. 
Protection of the upper aquifer from pollution and ground water m i n i n g  will 
r e s t r i c t  e lectr ical  generation and other large consumptive uses. Injection of 
waste f l u i d s  will most l ikely be required. 

Electrical Generati on Potenti a1 

The electr ical  generation potential for the Bruneau and Castle Creek KGRAs 
The technology for  generation of e lectr ical  power w i t h  150°C geo- is  moderate. 

thermal f l u i d s  i s  s t i l l  being developed. Experiments a t R a f t  River, Idaho are  
providing this technology b u t  the commercial f eas ib i l i t y  is not expected u n t i l  
the mid 1980s.(23) 
kilometers. 
genera t i on feas i b i  1 i t y  . 

High temperature steam may be encountered a t  depths of 2 
Deep d r i l l i n g  is needed t o  prove the resource for  e lectr ical  

ti 
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Space Heating Potential 

Space heating of human habitatio w systems for the comunities o f  Brunea chnological l y  possible 
b u t  economically 1 imited. Bruneau is  t y  w i t h  approximately' 
40 residential  structures and 10 comm 
bu i ld ings ,  inc luding  half the connnerc 
and a general s tore .  
incomes . 

a geothermal heating system. 
i n  Bruneau is dependent on increased growth. Such growth could occur if  
industry could be at t racted t o  locate i n  the area. 

Grandview's socio-economic s t a t e  and h igher  population could support a 
geothermal space heating system. The community is' undergoing a 38% growth 
r a t e  Per Year(24) and growth is expected t o  continue a s  long  as  the agricultural  
base of the area continues to  expand. Irrigation wells w i t h i n  8 km of the c i t y  
have temperatures of 8OoC.(25) These wells could provide a l l  the heat energy 

- f o r  Grandview. The location o f  new industries into this area would increase 

i s t r i c t  heating 

ne quarter of these 
o service s ta t ions 

Most of the residents are  re t i red  and l i v i n g  on f ixed  

In its present socio-economic s t a t e  Bruneau could not afford t o  develop 
Future development of a dis t r ic t  heating system 

the growth r a t e  substantially.  The major environmental and legal-insti tutional 
res t r ic t ion  t o  increased growth i n  Grandview is adequate sewer services. 

Industrial Potential 

the Bruneau-Grandview area. The majo 
i n  the Bruneau-Grandview area are: 

. 2. Potential for  high temperature (-15OOC) geothermal resources. 

ages and disadvantages t o  locating new industry i n  
ncentives for  location of new industries 

1. Abundant, proven., 8OoC, g a1 resources 

. . 3. Abundant cheap land. 
1 4. Natural gas service i n  the area. 

I 1 6. S ta t e  highway service t o  t h e  area. 
I 5. A new BPA 500 k v  power line is  planned t o  cross the area by 1985. I 

I cal agricultural 
I 

rrents t o  locating ne au-Grandview are  are:  

1. Limited highway access; S ta te  ghways 51 and 78 a re  narrow and old 

servi 
Present power lines are limited t o  
Dam and rural  s e r  

n t  communtti 
service center is Mountain Home, 32 

which  would be a t  
ry processing of a 
produces over 2 m 

a l f a l f a ,  92,506 tons of sugarbeets, 770,000 bushels of barley and 24,630 bushels 
of oats per year.(261 Those crops w i t h  the highest potential for  a t t rac t ing  



processing plants t o  the Bruneau-Grandview area a re  potatoes and a l fa l fa .  
crops were selected fo r  the following reasons: 

These 

i 

1. Temperature requirements f o r  processing match those available from b.$ 
the 1 oca1 geothermal resources. 
These crops undergo the greatest  weight reduction dur ing  processing. 
Potatoes and a l f a l f a  are  the main crops of the area. 
These crops are  presently shipped i n  b u l k  t o  processing markets 
i n  Twin Falls and Canyon Counties. 
These crops are  a l so  the main crops of Elmore County which presently 
s h i p  t o  processing centers i n  Twin Falls and Canyon Counties. 

2. 
3. 
4. 

5. 

A1 fa1 fa  Drying: 

Currently there a re  no a l f a l f a  dehydration plants i n  the.Western Snake 
River Plain. The location of such a plant a t  a geothermal area would require 
a t  l e a s t  a 104°C resource and a production of 500.gpm of the thermal water. 
In addition t o  a h i g h  temperature geothermal resource the plant will require 
5 tons of raw a l f a l f a  per ton of finished product.(271 

i n  the f i e l d  is t o  retain a higher percentage of Vitamin A and xanthrophyll. 
By fuel drying fresh cut a l f a l f a ,  a min imum 17% of the protein and 44% of the 
Vitamin A are retained.(28) The end product is  a b r i g h t  green, hard, pe l l e t  
of feed. Production cost  of pelletized feed is  abou $20 per harvested ton 
of a l f a l f a  of which $2.50/ton is  foss i l  fuel energy.tz9) Complete dehydra- 
t ion w i t h  geothermal does not  appear t o  be economical a t  h i  time when com- 
pared t o  fuel o i l  and natural gas dehydration processi.ng.~30! Field-Wil t ing 
a l f a l f a  t o  60% moisture p r i o r  t o  drying offers an al ternat ive.  By using a 
field-wil t i n g  geothermal dehydration process the harvest'n and processing 
cost  could be reduced from $20/ton t o  less  than $ l6 / t0n . I3~)  A geothermal 
a l f a l f a  dehydration f a c i l i t y  tha t  has an annual output of 25,000 tons of 
pe l le t s  would real ize  n stimated $100,000 per year savings over other con- 

The rationale for rapid drying of  a l f a l f a  instead of complete s u n  w i l t i n g  

ventional fuel plants.  P -327 

A f a c i l i t y  t ha t  has an annual o u t p u t  of 25,000 tons of pe l le t s  would 
require 125,000 tons of raw product per year. 
a l f a l f a  i n  Owyhee County i s  only 117,000 tons. 
Owyhee and Elmore counties is  188,400 tons annually. 

The annual production of 
The combined production of 

A large a l f a l f a  dehydration p l a n t  does not appear feasible  a t  this time 

T h i s  scale plant 

because of a lack of raw product. 
the s i ze  i l lus t ra ted  could be pract ical .  
pellets per year would require 60,000 tons  o f  raw a l f a l f a .  
would s t i l l  real ize  a $50,000 per year cost  savings over a fuel p l a n t .  

A small operation of one-half t o  on@-quarter 
A plant producing 12,000 tons of 

Potato Processing: 

were produced i n  the Western Snake River Plain. Approximately 60% of Idaho's 
potato crop was processed.(33) The production of potatoes is expected to  

-increase t o  95,000,000 cwt by 1990 and approximately 73X o f  tha t  crop will be 
processed. (34) 

In 1976, Idaho produced 76,865,000 cwt of potatoes of which 10,395,000 cwt 

Li 
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Owyhee County produced 2,205,000 cut  of potatoes i n  1976.(35) These 
potatoes were shipped to  processing centers i n  Canyon County and Twin Falls 
County by truck w i t h  the main transportation route through Bruneau-Grandview. 
Approximately 60% of Owyhee County's potatoes were processed i n  1977. Owyhee 
County by i tself  does not produce enough potatoes t o  warrant locatina a potato 
Processinq f a c i l i  t v  i n  the Bruneau-Grandview aeothermal area. The combined 
Production of Owvhee and'Elmore Counties is 7,425.500 cwt of 10% o f  the s t a t e  

. Production and 72% o f  the Western Snake River Plain ~roduction.(36) The 
maioritv of this Potato Production occurs w i t h i n  40 km of the Bruneau-Grandview 
aeothermal area. Potatoes Produced i n  this area are  Presentlv shimed more 
than 60 km for  wocessina. 

Potato Drocessina involves freetinrl or  dehvdration of the potato. 
frozen french f ry  ppocess the potato is peeled i n  a h o t  solution, blanched, 
dried and then fr ied,  frozen and packaged. 
is washed, cooked and dehydrated t o  form potato flakes o r  potato granules. 
Engineering studies conducted by the University of Idaho,(37) Oregon Ins t i t u t e  
of Technology,(38) and CH2M Hill (39) on converting present potato processing 
f a c i l i t i e s  t o  geothermal energy require a geothermal resource of 130°C t o  19O"C, 

f4f7u1d2) ' 

depending on the type of operations. A geothermal resource of 150" 
provide up t o  50% of the process energy fo r  frozen potato products. 

In the 

In the dehydration process the potato 

Ore-Ida Foods, -Inc., located i n  Ontario, Oregon, expects t o  replace 55% 
of  the process energy requirement o their frozen potato products plant 

of a million dol lar  savings us ing  geothermal resources. W i t h  as  low as  33% con- 
fidence level of successful d r i l l i n g ,  the om any expects t o  have a 20% return 
on investment over a 15 year project life.144.P In the Ore-Ida example the 
resource is a t  the plant and the p i p i n g  costs a r e  minimal. 

The above data concerns the conversion of an existing plant t o  geothermal 
energy. Assuming construction of a new plant using geothermal energy would ' 

have approximately equal basic cost as a gas energized plant,  (except for  the 
well and p i p i n g  cost)  the plants location would be determined by the geothermal 
site. The f eas ib i l i t y  of t h a t  location i s  related to  the location of the 
potato crops. As sh ipp ing  distance for potatoes increases, the transportation 
costs increase and the economic f eas ib i l i t y  of a new plant decreases. Potatoes 
shipped more than 160 km have transportation costs of more than 
and potatoes shipped less than 40 km cost  less than $.13/100 lb.t45) Potatoes 
i n  the Bruneau-Grandview area are  presently shipped 60 t o  80 km a t  an approximate 
cost  of $.20/100 l b .  The location of a potato processing plant a t  the Bruneau- 
Grandview geothermal area would reduce sh ipp ing  cost t o  less than $.13/100 16. 

w i t h  a 148°C geothermal resource. Fff 43 The company expects t o  rea l ize  a quarter 

.25/100 l b . ,  

The unique combination of h i g h  temperature geothermal resources, natural 
gas service and abundant local agricultural  production makes the Bruneau- 
Grandview area a prime s i t e  fo r  the 
However, inadequate railroad transpo tion a t  the Bruneau andview geo- 
thermal area will deter industry from locating i n  the area 
industries may not consider this location u n t i l  
into the area. 
o f  Bruneau a t  the Mountain Home Air Force Base. 
scenarios fo r  the Bruneau-Grandview area must include construction o f  a rail 
transportation system. 
processing f a c i l i t i e s  where an adequate access t o  national markets is a 
primary potato marketing requirement. 

ation of new processing f a c i l i t i e s .  

Major pl-ocessin 
i l  transporation is extended 
located 32 kilometers north The nearest railroad spur-line i 

Any industrial  direct-use 

T h i s  is particularly true when considering potato 

W 
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~ Scenario Projections: 

Bruneau KGRA: 50 Mhl e lec t r ica l  generation capacity by 1990 LJ 
250 x lo9 BTUlyear Industrial u t i l i za t ion  by 1990 

Future incremental developments are not projected due t o  a lack of 
da ta  on ava i lab i l i ty  o f  geothermal resources. 

Castle Creek KGRA: 
9 150 x 10 BTU/year industrial  u t i l i za t ion  by 1985 

50 MW e lec t r ica l  generation capacity by 1990 

Future incremental development of  50 Mw every 20 years i s  projected 
provid ing  adequate resource is proven. 
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Givens Hot Springs Subarea 

County along the Snake River, 40 km south of Nampa 
the most northwestern manifestat ion of the Bruneau-Grandvfew geothermal anomaly. 
Li t t le  i s  known about the hydro-geolagy of t h i s  thermal locality.(46) The 
temperatures of the springs and wells are greater than 35°C and geochemical 
thermometers predict aquifer temperatures of 85°C. (47) Present information 
about the resource potential indicated t h a t  future h i g h  temperature utiliza- 
t i o n  prospects are not possible a t  this time. Present thermal wells do have 
considerable potential for expanded use for space heating. 

Resort. 
and received moderate to  heavy use throughout the year. 
area are used for irrigation. 

The geothermal resource of the present irrigation wells could provide the 
necessary heat for  the greenhouse's year-round operation and the Nampa-Caldwell 
market area is 40 km away. The Boise market area is w i t h i n  80 km of Givens 
Hot Springs.  The commercial crops are tomatoes and house plants. (48) 
Commercial tomato crops have been successfully grown i n  geothermal greenhouses 
us ing  60°C or above resources. 
use 4 5 O C  water to  raise cut flowers and house plants, 

The Givens Hot Spr ings  geothermal area is located i n  northwestern Owyhee 
T h i s  geothermal area is  w 

A t  present, the hot  springs are used t o  heat the pool a t  Givens Hot Springs 
T h i s  year-round fac i l i ty  is very popular w i t h  the local population 

Thermal wells i n  the 

The development of comnercial greenhouses i n  this area could be possible. 

Two commercial greenhouse operations i n  Boise 

Engineering studies conducted by Oregon State University (49) and Oregon 
Insti tute of Technology have shown that the principle difference i n  capital 
cost between a gas heated greenhouse and a geothermal heated greenhouse is 
the cost 0% the geothermal well. In both cases, the annual operation cost 
is equal i n  a l l  areas except heat energy cost. Over $20,000 per year cost 
savings are realized for a three acre greenhouse operation u s i n g  geothermal 
energy over natural gas. (51 
is  used, then larger volumes are required t o  supply the necessary heat. The 
Givens Hot Springs area has several i r r igat ion wells which could supply this 
energy . 

use these wells alrea 
geothermal heating system is  lowered to equal cost of a natural gas system. 
The pumping demand for these wells is i n g  the opposite season as the demand 
for geotfiermal heat for the greenhouse Thus, competition fo r  the resource 
is minimal and the opportunity for  an out of season winter crop exists. 

Springs area is  space heating of homes. 
The hot springs is located along the Snake River i n  a scenic area known for  
its good f i s h i n g ,  As growth continues i n  the Nampa-Caldwell-Boise area, 
there w i l l  be increasing demand for recreation homes i n  the Givens Hot Springs 
Area. The area has a mild wjnter clfmate and the hot sp r ings  provides year- 
round recreation. Present thermal irrigation wells could provide heat for  
new homes b u i l t  i n  the area. Table 43-C 1s a compendium o f  data  regarding 
the Givens Hot Spr ing  Subarea. 

I f  lower temperature geothermal water (below 60°C) 

s t  the higher capital investment for a 

The second major potential use of geothermal energy i n  the Givens Hot 
The area has h i g h  recreation potential. 

I 31 5 



Table 43-C 

Data Summary f o r  Givens Hot Springs 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 43' 30' 00" N 

..Longitude: 116" 46' 00" W 

. .Rect i l inear:  Sec. 21, T 1 N, R 3 W ,  Boise Meridian 

..County: Owyhee 

..Adjacent Counties: Ada, Canyon, Twin F a l l s  

. .Topography: F l a t  

..Present Land Use: 

Ag r i cu l tu re  i s  the major land use of the area. Wheat, potatoes, and 
a l f a l f a  are the major i r r i g a t i o n  crops w i t h  c a t t l e  grazing on other  
lands. 
non-agr icu l tura l  a c t i v i t y  i n  the Givens area. 

A small swimming r e s o r t  a t  Givens Hot Springs i s  t he  only  

. . .Future Land Use Plans: 

Continuation o f  present land uses. 

. .Aesthetics: 

Area i s  located along the Snake River i n  a r u r a l  a g r i c u l t u r a l  area 
and can be considered t o  have moderate t o  high aesthet ic  values. 

..Historical/Archaeological Signi f icance: 

The Oregon T r a i l  crosses t h i s  area and Givens Hot Springs was a 
major stop along t h a t  t r a i l .  
Some archaeological s i t e s  do e x i s t  i n  the area. 
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Table 4 3 4  Cont'd. 

RVOIR CHARACTERIS W 
I ' .  I (5 )  (6) 

. .Surface: 49OC 

..Subsurface: Unknown 

. . Geochemical 
Si02: 85OC 
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Leasing Activity i n  Owhyee County 

Approximately 50% of the to ta l  acreage of federal and s t a t e  geothermal 
leases i n  Idaho are  located i n  Owyhee County. The majority of these leases 
a re  located i n  and around the Bruneau and Castle Creek KGRAs. 
amount of acres leased from private land owners is unknown bu t .  estimates range- 
from 25,000 t o  50,000 acres. Al though approximately 170,000 acres of s t a t e  
and federal lands have been leased for  geothermal exploration. Exploration 
d r i l l i n g  ac t iv i ty  has been limited to  the private leases. 
the s t a t e  and federal leases were issued between 1970 and 1975. The primary 
term of these leases will begin to  expire i n  1980 through 1985.. Table 44-C 
summarizes the leasing ac t iv i ty  i n  Owyhee County. 

ceil The to ta l  

The majority of 

Table 44-C 

GEOTHERMAL LEASING IN OWYHEE COUNTY 

Federal Lands 

Bruneau 5,120 acres Occidental Geothermal Inc. (2,600 acres) 

Castle Creek 79,722 acres Dow Chemical Co. (2,080) ; Geothermal 
Resources International Inc., (2,353); 
Occidental Geothermal Inc. (16,412) ; 
P h i  11 ips Petroleum Co. (5,025) ; 
R. A. Pomeroy (92,492); 
L. J .  Spangler (2,560). 
Tota 1 : 130,391 acres 

Other Non-Competi t ive Geothermal Leases 
Federal Lands 152,838 acres Leases a r e  concentrated around the 

Castle Creek and Bruneau KGRAs. 

State Lands 19,137 acres Most of these leases a re  he ld  by 
Occidental Geothermal Inc. 

Estimated Private Leases: 25,000-50,000 acres 

Summary Owyhee County 

high. 
area and deep exploration d r i l l i n g  may prove h i g h  temperature geothermal 
resource capahle o f  e lec t r ica l  generation and industrial  applications. 
The major development deterrents of the area are: the remoteness of the 
area, and i ts  close proximity t o  environmentally sensitive areas such as 
the Birds of Prey Natural Area. 

The geothermal development potential of Owyhee County is moderate t o  
Moderate temperature geothermal resources a r e  known t o  exist i n  t ~ e  
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POTENTIAL GEOTHERMAL DEVELOPMENT SITES 

. L i J  Washington County 

Introduction 

kilometers. 
located 20 kilometers east  of 'nleiser, Idaho and Weiser Hot Springs located 8 
kilometers northwest of Weiser, Idaho. 
agricultural .  
service ex is t s  a t  both s i t e s  and the existence o f  r a i l  service enhances the 
commercialization potential of these s i t e s .  

The Weiser geothermal area of Washington County comprises about 320 square 
Two major subareas of intense in te res t  are: The Crane Creek KGRA 

Both  areas are rural locations w i t h  low populations. Major mail 
The land use of both areas is dominantly 

The geology of Crane Creek KGRA and Weiser Hot Spr ings  differs locally 
b u t  the general stratigraphy and s t ructure  of the region is  similar fo r  both 
s i t e s .  
faul ts  of the region. 
zone i s  present a t  shallow depths i n  both areas. Surface discharge tempera- 
tures range from 77°C to  92°C and geochemical aquifer temperature estimates 
range from 150°C t o  270°C.(1) 

Both Hot Springs are  s t ructual ly  controlled by the northwest t r e n d i n g  
Geophysical data suggests t ha t  an anomalous conductive 

Crane Creek KGRA Subarea 

The Crane Creek KGRA encompasses seventeen square miles o f  land. The 
local geology is a complex transit ion zone between the cretaceous-granite of  the 
Idaho batholith t o  the  east  and the Snake River Plain t o  the west. The oldest 
exposed rocks i n  the  KGRA are  iocene-basalts and andesites. A se r ies  of north 
trending f au l t s  have broken this sequence of volcanic rocks into t i l t ed  blocks. 
These t i l t e d  blocks were subsequently buried by a sequence of iocene volcan- 
i c l a s t i c  sedimentary rocks. Interbedded coarse grained arkosic sandstones 
are a lso present. 
the area has gently folded the sedimentary sequence. T h i s  deformation was 
accompanied by emplacement of intrusive rocks and large scale hydro h rmal 

Continued deformation along the nor th  t r e n d i n g  f au l t s  of 

act ivi ty .  The intrusives are estimated t o  be 10 m i l l i o n  years old. be 
Subsequent subsidence of  the Snake River Plain has truncated strhctures 

Valley floors a re  typically f i l l ed  w i t h  holocene gravels 
i n  the sedimentary sequence and i s  t h o u g h t  t o  be the l a s t  major s t ructural  
event i n  the area. 
and f lood  plain deposits.. 

In Crane Creek Canyon two active ho t  springs and a h o t  mud seep a re  
located i n  gravel deposits and sand stones which cover miocene lava outcrops. 
The hot spr ings  a t  Crane Creek a re  probably controlled by the north t r e n d i n g  
fau l t s  zones which cut the miocene volcanic rocks. The surface discharge 
of the hot sp r ings  i s  3.3 L/S and the temperature i s  77OC.(2) 
s i l i c a  and sodium-potassium-calcium geochemical thermometers indicate aquifer 
temperatures greater than 150°C are possible a t  depth. 

Drainage. 
of  the KGRA. 

Both the 

A rugged topography was carved on this landscape by the Weiser River 
Crane Creek forms a deep narrow canyon through the eastern section 

The only hot springs i n  the KGRA are located i n  Crane Creek 
Lid 
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Canyon. 
of t h e  area abrupt ly  changes t o  a broad f l a t  f lood p la in .  Located one k i l o -  
meter west 'uf  Crane Creek Hot Springs, Echo De l l  f l a t  i s  the only loca t ion  
w i t h i n  the KGRA whi 
r a i l r o a d  l i n e  e x i s t  

A t  t he  confluence o f  Crane Creek and the  Weiser River, the topography 

has su f f i c i en t  open space t o  s i t e  f a c i l i t i e s .  A primary 
t Echo De l l  f l a t  and the area i s  serviced by a l l  weather W county roads. 

Land use i n  the KGRA i s  l a rge l y  ag r i cu l tu ra l  with a t t l e  grazing i n  the 
h i l l s  and l i m i t e d  i r r i g a t i o n  farming along stream channels. The populat ion 
of t h e  KGRA i s  less  than one person per sq. ki lometer. Weiser, the  major 
populat ion center of the area, (4,600) i s  located 16 ki lometers t o f  Crane 
Creek Hot Springs and only 4 ki lometers from the  KGRA boundary.( "ZT 

The geothermal resource po ten t ia l  o f  the  Crane Creek KGRA i s  unknown. 
Explorat ion d r i l l i n g  i s  needed t o  prove the capab i l i t i es  o f  the geothermal 
reservo i r .  Based on the geochemical analysis , the po ten t i a l  u t i 1  i z a t i o n  range 
i s  h igh temperature. 
scenarios are possible. 

I ndus t r i a l  and e l e c t r i c a l  generation commercialization 

Environmental considerations i n  the area o f  Crane Creek Canyon could con- 
s t r a i n  we l l  f i e l d  development. The Federal Fish and W i l d l i f e  Service i s  
concerned about erosion problems on some o f  the steep land but the major con- 
cern i s  t h a t  d r i l l i n g  a c t i v i t y  w i l l  increase s f l t a t i o n  o f  the  streams. The 
Crane Creek drainage i s  considered c r i t i c a l  hab i ta t  f o r  sage 'grouse, some species 
of rap tors  and mule deer. (10) Environmental concerns have l i m i t e d  leas ing 
a c t i v i t y  on almost 3/4 o f  the federal  KGRA lands. A maximum f i e l d  development 
scenario could be l i m i t e d  t o  50 mw or  less  as a r e s u l t  o f  environmental con- 
s t ra in t s .  
environmental impact. 

Leasing a c t i v i t y  has been 1 i m i  ted  by environmental concerns. Southern 
Union Production Company hold federal  leases on 1,381 acres i n  the KGRA.(4) 
This i s  the only federal  lease issued i n  Crane Creek KGRA. P h i l l i p s  Petroleu 
holds a State o f  Idaho lease on 640 acres adjacent t o  the Federal KGRA lands. 
No Federal lands outside o f  the KGRA have been leased f o r  geothermal. 
Geological Survey w i l l  be d r i l l i n g  a ser ies o f  t e s t  holes i n  the area i n  1979.(7) 
Table 45-C presents a compendium o f  data regarding the Crane Creek KGRA. 

I n d u s t r i a l  development w i l l  have t o  be passive i n  terms o f  i t s  

T 5 )  
The UIS. 

r i o  Project ions:  

A 50 MW p lan t  i s  and adjacent t o  the KGRA by 1985, 
and an add i t iona l  50 MW p lan t  i s  projected f o r  the KGRA by 1989 prov id ing 
current  explorat ion on p r i va te  leases prove the  resource. No fu tu re  incrementa 
capaci ty i s  projected f o r  the Federal KGRA due t o  l i m i t e d  space f o r  f a c i l i t y  

for t he  area i s  
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Table 4 5 4  

Data Summary for  Crane Creek KGRA 
\ 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 44" 17' 54" N 

..Longitude: 116" 30' 54" kr I 

..Rectilinear: T 11 N ,  R 3 & 4 W ,  Boise Meridian 

. . .County: Washington 

..Adjacent Counties: Idaho, Payette, Gem, Adams, Oregon: Baker, Malheur 

. .Topography (11) 

Topography i n  the eastern par t  of the KGRA is rugged canyon lands; i n  the 
western pa r t  of the KGRA there a re  a ser ies  of steep ro l l ing  hills 
(slope greater than 12%) 

..Present Land Use: ( 9 )  

Subhumid grassland and semi-arid grazing land. Principal land  uses are 
grazing, i r r igat ion farming on the f l a t  areas along the creek, and 
recreation. 

..Future Land Use Plans: 

..Aesthetics: 

Continuing present land use. . 

Crane Creek area has h i g h  aesthet ic  value. 
steep and accessible only by foot. 

The  area w i t h i n  the canyon is 

..Historical/Archaeological Significance: 

Six archaeological sites have been identified b u t  have n o t  been explored. 
A l l  are located w i t h i n  the canyon area. 

GEOLOGICAL/GEOPHY S ICAL DESCRIPTION 

..Geologic Description: 
The exposed rocks i n  the KGRA are  miocene basalts and andesites. A series 
of north trending fau l t s  have broken this sequence o f  rock in to  t i l t ed  
blocks which have been subsequently buried by a sequence of miocene volcan- 
i c l a s t i c  sediments. Continued deformation has folded the entire ser ies  
i n t o  broad gentle folds. 
intrusives accompanied t h i s  period of deformation. The major north-north- 
west t r end ing  features of the area have been truncated by f a u l t i n g  related 
t o  the Snake River Plain subsidence. The subsidence o f  the Plain i s  con- 
sidered t o  be the l a s t  major tectonic event of the area. Hot springs of 
Crane Creek Canyon appear t o  be s t ructural ly  controlled by the north trend- 
i n g  fau l t s  o f  the area. 

Large scale hydrothermal ac t iv i ty  and t e r t i a ry  

Li ..Geologic Hazards: Flooding along Crane Creek. 
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b+ 

LAND OWNERSHIP AND 'LEASING 

TOTAL AREA FEDERAL STATE PR I VATE 
(Acres 1 (Acres) (Acres) (Acres) 

..KGRA: Crane Creek 4 , 342 3 240 640 

. .Land Leased i n  KGRA: 1,381 640 

..Highest Priced Leases: 
(Dol 1 ars/Acre) 

$/Acre Lessee 

462 

b id .  Southern Union 
17.80 Production Co. 

. .Tentative Lease Sale Dates: 

1985 March for State  Lands 

. ,Summary o f  Leasing Status and Needs: 

Because. o f  environmental concerns from the FWS, the ,BLM rejected . 
non-competitfve lease applications for  Arc0 and Union, No Federal4) 
land has been leased for geothermal activity outside o f  the KGRA. 
State  lands 'near the KGRA have been leased t o  P h i l l i p s  Petroleum which 
is  d r f l l i n g  a 3 000 meter exploration well on private lands outside 
of the KGRA. C14f * 

." 
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1 Table 4 5 4  Cont'd. 
I 
I 

RESERVOIR CHARACTER I ST ICs 

..Reservoir Temperature 
. .Surface: 77"C(') 92°C (') 
..Subsurface: Unknown 
. .Geochemical : 

SiO2: 170°C (2) 
Na-K-Ca: 165°C (1) 

Mixing Model: 270°C; 76% cold water(2) 
..Flow Rates: 3.33 l/s 

..pH: 7.1 to 8.0 

..Total Dissolved Solids 1,070 ( 2 )  mg/l 

. . F1 uid Chemistry: (') Milligrams per litre 
Si02: 180 
Ca : 26 
Mg : 3 
Na : 290 
K :  18 
HCO3: 197 

CaC03: 162 
so4 : 240 
c1 : 200 
F :  3.8 

c03 : 0 

..Estimated Electric Energy Potential: 

GEOTHERMAL DEVELOPMENT STATUS 

1 ..Present Development Status: 

Micrograms per 1 i tre 
As: 42 
B :  
Li : 660 
Hg: 0.1 

11,000 

1 OOMW 

No private exploration drilling as of Sept. 28, 1978. 
A series of 610 meter (2000 feet) stratigraphic test holes are 
currently being drilled b USGS. USGS work on reservoir confirmation 
may continue until 1979.d) 

I . .Projected or Planned Development: 
Deep exploration drilling by 1985. 
occur by 1990. 

Industrial commercial ization may 
Electrical generation may occur by 1990, 50 to 100 MW. 
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INSTITUTIONAL CONSIDERATIONS - Federal 
hi4 

Inst i tut ional  Agency and 
Requirements Pub1 i c  A t t i  tudes 

Federal Geothermal Leases are  made pursuant 
Resource Lease t o  the Geothermal Steam 
(30 C.F.R. 3000) Act of 1970. 

(84 Sta t .  1566) 

B.L.M. 
U.S.G.S. 

(30 USC 1001-1025) 

National Environmen- An E.I.A. is  required 
t a l  Policy Act 
(42-U.S.C. 4331) E.P.A. 

before leases are issued. 

Federal Water 
Pol lu t ion  Control 
Act. po l lu t ion  by 1985. 
(33-USCA 1251 ) E.P.A. 

Federal Safe Dr ink ing  Th i s  A c t  is  concerned 
Water Act 
(42 U.S.C. (A) 300) 

The national goal of this 
Act is t o  a t t a in  -0- 

w i t h  protection of under- 
ground water sources tha t  
could be used for  domestic 
water. 
E.P.A. 
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Status  of Requirements 
[i.e. EIA/EIS Requirements) 

Lease w i t h i n  the KGRA are  competi- 
tive. Special conditions a re  
required i n  the leases w i t h  regard 
t o  potential  archaeological and 
historical  sites, adjacent road- 
less areas, and c r i t i c a l  habitat  
areas. 

A preliminary E.A.R. could be 
required for any exploration 
d r i l l i n g  project. In general 
an E.I.A. is required for a l l  
projects involving exploration 
and development. An E.I.S. w i l l  
be required fo r  any major action. 

Ground water is included under 
this Act and the reinjection of 
geothermal effluent will require 
permits . 
The Act sets standards for  wells 
and well d r i l l i n g  and could 
influence future geothermal wells. 
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INSTITUTIONAL CONSIDERATIONS - State  

Insti tutional 
Requi rements 

Leases on S t a t e  lands 
(Idaho Code 47-601 
e t .  seq. Chapter 16, 
Geo t h  erma 1 Resources ) 

Geo therma 1 Resource 
Permits. 
(Idaho Code 42-4001 
e t .  se . Chapter 40, + eo t h e rma 1 Res o urce s ) 

Water Appropriation 
(Idaho Code 42-101 
et .  seq. Chapter 1 
Water Appropriation) 

Injection wells 
(Idaho Code 42-3001 
e t .  seq. Chapter 39 
Waste Disposal and 
Injection Wells) 

\ 

Agency and 
Pub1 ic  A t t i  tudes 

The State  Board of Land 
Commissioners is  authori- 
zed t o  issue leases for 
geothermal resources 
underlying s t a t e  and 
school 1 ands . 

The regulatory powers of 
the s t a t e  Geothermal Re- 
source Act are  placed 
i n  the Idaho Department 
of Water Resources. 

The Idaho Department of 
Water Resources issues 
water appropriation per- 
mits and a water r i g h t  
license. 

Permits a re  issued by the 
Department of Mater Re- 
sources. 

Status o f  Requirements 
( i  .e, , EIA/EIS Requirements) 

Lease term is 10 years and can be 
continued w i t h  d i l igent  develop- 
ment. Rentals are  set by the 
board. Several leases have been 
granted on s t a t e  lands. Lease 
s ize  is limited t o  a maximum o f  
64.0 acres/lease. 

Any private owner, or  holder o f  
a s t a t e  o r  federal lease of geo- 
thermal resources mus t  first 
apply for a geothermal resource 
permit from I.D.W.R. before any 
d r i l l i ng  operations can begin. 

Under the Idaho Geothermal Re- 
sources Act, applicants can be 
required t o  make an application 
t o  appropriate the public waters 
of the s t a t e ,  

No waste disposal or  injection 
well can be constructed i n  Idaho 
unless a permit has been issued 
by I.D.W.R. The approval of 
this permit is  contingent upon 
the approval of the Department 
of Health and Welfare. The pro- 
posed well is reviewed t o  see if  
i t  w i  11 unreasonably contaminate 
o r  deteriorate the quali ty of the 
ground water below the adopted 
water quali ty standards of the 
s t a t e .  
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Table 4 5 4  Cont'd. 
I 

INSTITUTIONAL CONSIDERATIONS - Local W 

Institutional Agency and Status o f  Requirements 
Requirements Pub1 ic Atti tudes (i .e., EIA/EIS Requirements) 

Comprehensive Plan County Planning and Special use permits 
Zoning Comi ss ion 

I Building Code Permits 

1 Ordinance Siting permits. 
Subdivision 
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ENVIRONMENTAL FACTORS 

. . CLIMATE (14) 

..Prevailing Winds: N - S 

..Days of Sunshine (Annual): 304 

. .Average Temperature 

. .Precipitation (Annual): 40.6 to  61 .O cm. (16-24 inches) (9) 

July January 
Minimum: -7 t o  -1OC (20" t o  ~o"F.)( ' )  -11°C 
Maximum: 21°C (70°F) 2°C 

. .Degree Days (Annual ) : Approx. 6000 

. .Relative Humidity (Seasonal Peaks) 
Summer: 40 t o  50d9)  . 
Winter: 70 t o  80% 

. .AIR QUALITY: 

Good, no major pollutants i n  the area.  Measuring Station a t  Weiser (9) 
..GEOLOGIC FACTORS: 

. .WATER QUALITY : 

Periodic flooding i n  stream valleys. 

Water quali ty i s  generally good. 
Creek Reservoir which has a capacity of 52,000 acre fee t .  
use of water i n  the area KGRA ( in the order o f  quantit ies used) a re  
i r r iga t ion ,  domestic, stock, industr ia l .  Owner of the reservoir is  
the Crane Creek Reservoir Administration Board. 
3/5 have been allocated. 

Crane Creek KGRA i s  just west of Crane 
The principle 

. 

Some 49.5 f t .  

. .NOISE: 
Low noise levels i n  the area due to  a lack of industrial  o r  urban develop- 
ment .  No measuring s ta t ions  a t  the KGRA. 

..BIOLOGICAL 191 (10) 

..Dominant Flora: 

..Dominant Fauna: 

. . Endangered Species 

Sagebrush - grass ecosystem. 

Mule deer, prong horn antelope, upland game b i r d s .  (10) 

..Fauna: Raptor Species: 
Ferrugenous Hawk, Prair ie  Falcon, Pigeon Hawk, Semi-palmated 
Plover, Long Billed Curlew, and Spotted Bat. 
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SPORTATION AND UTILITIES 

b Uti 1 i t y  or  Energy Tran 
bs 

1. There is a substation and a 138 kv l i ne  owned by Idaho Power Co. 
a t  Weiser 

2. A 250 k v  l i ne  cuts through the NE corner o f t h e  KGRA and is owned 
by Idaho Power 

. .Transportation Corridors o r  Facil 

U.S. 95 Ss w i t h i n  8 kilometers o f  the KGRA 
roads are located a t  the KGRA. 

and gravel county 

A primary r a i l  l i ne  is w i t h i n  8 kilometers of the KGRA. 
A major 26 cm (10 inch) o i l  p ipe  line is w i t h i n  16 kilometers of the KGRA. 
A 56 cm C22 i n c h )  natural gas line is w i t h i n  24 kilometers of the KGRA. 

POPULATION , 

. .General Description of Population 

Population density is less than 1 person per square mile. The nearest 
populat ion centers are Weiser (population 4,538) 16 kilometers West; 
Midvale 32 k i l o  . (population 409). 

. , Economics : 

The Weiser area [S. ounty) is a growing agricuItura1 region. 
es, applies, pears. Continued expansion 
require a parallel  expansion of pro- 

c i l i t i e s  a re  located 30 kilo- 
vice exist a t  the 



Subarea 2 ,  Weiser Hot Spr ings  

The topography a t  the hot springs area i s  a transit ion between the f l a t  flood 
plain of the Snake River Plain and the Weiser f o o t h i l l s .  
about 5 t o  7% d i p p i n g  t o  the south. 
Spr ings  is  agriculture. 
zone between the prime irr igated agriculture lands of the Snake River Plain 
and the open grazing lands of the footh i l l s .  

The major industry located i n  Weiser is a mobile home factory. 
products grown i n  the area are shipped t o  processing f a c i l i t i e s  i n  Ontario, 
Oregon, and Nampa-Caldwell , Idaho. Spaceheating of homes and commercial-indus- 
t r i a l  buildings is the major non-transportation energy need of the Weiser area. 
Table 46-C l i s t  the major industries i n  Weiser and the i r  approximate d i r ec t  
energy needs. 
heating energy needs i n  the Weiser area w i t h  O i l  and e l e c t r i c i t y  supplying the 
remaining 40%. 

The geothermal development potential o f  the Weiser Hot Springs area 
is one of the h ighes t  i n  the State of Idaho. 
geology, geochemical thermometers, and exploration wells a l l  indicate tha t  a 
h i g h  grade geothermal resource exists a t  depth .  The thermal waters o f  Weiser 
Hot S p r i n g s  a r e  pumped from a shallow well. A ser ies  of fou r  wells were d r i l l e d  
a t  the hot springs i n  an area of 50 square meters. The wells a re  over twenty 
years old and poorly cased less than 100 meters deep. 
used and this well pumps approximately 15 gpm of 70°C water. 

Weiser Hot Springs is located i n  Section 10, T 11 N ,  R 6 E,  Boise Meridian. 

L. Slopes are generally 
Principile land use surrounding Weiser Hot 

The hot spr ings  are  located a t  a major t ransi t ion 

The City of Weiser is  located 5 kilometers southeast o f  Weiser Hot Spr ings .  
Agricultural 

Natural gas presently supplies approximately 60% o f  the space 

General reconnaissance 

Only one well is presently 

Geochemical temperature estimates from these wells indicate a maximum aquifer 
temperature of 157°C from the s i l i c a  method and 145°C the Na-K-Ca method. 

f6,' th 
water temperatures estimate a maximum temperature range of 200°C t o  280" 
the cold water component making up 70 t o  97 percent of the water sample. 

Mixed 

Local geology is s t ructural ly  complex. The oldest  exposed rocks are  
miocene basalts which have been broken by a ser ies  of Northwest t r end ing  fau l t s .  
The basalts are covered by miocene sediments i n  the f o o t h i l l s  and a holocene 
gravels near the h o t  springs. A major northwest trending fau l t  zone passes 
through the hot springs area. T h i s  north trending f a u l t  zone controls the 
local topography north of the ho t  springs. A ser ies  of ea s t  trending fractures 
related to  subsidence of the Snake River Plain, truncate the nor th  trending 
fau l t s  of the area a t  Weiser Hot Springs.  I t  is l ikely tha t  the intersection 
of these fracture  zones a c t  as a conduit for  the upward circulation of deep 
hot ground water.C61 Deep exploration d r i l l i n g  i s  needed to  prove the capabi- 
l i t i e s  of the geothermal reservoir. 

Adequate railroad access exists a t  Weiser Hot Spr ings .  A major east-west 
' primary r a i l  l ine  ex is t s  2 kilometers south of GIeiser Hot Springs.  T h i s  key 

transportation element when combined w i t h  the geothermal potential of the 
area makes Weiser Hot Spr ings  an ideal location for s i t i n g  new industr ia l  
faci  1 i ties. 
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Local resource i n p u t  will limit industrial u t i l i za t ion  of geothermal re- 
sources a t  Weiser Hot Springs. 
geothermal resources i n  food processing is  the onion crop. 

on the market .or .shipped for processing t o  Ontario, Oregon which  is 30 kilo- 
meters south of Weiser. 
566,000 cwt. per year. 

City of Weiser. Two transmission distances are  possible. If  transmission 
l ines  follow the existing road right-of-ways the distance is  10 kilometers. 
If transmission lines follow a d i rec t  l ine o f  s i g h t  across agricultural  fields 
the distance i s  a 5.5 kilometers. Table 47-C shows approximately cost of 
development of an exploration well and the difference i n  cost for  the two 
pipeline distances. 

The major agricultural  i n p u t  wh ich  could u t i l i z e  
The  Weiser area 

produces 20% of Idaho's onion crop. These onions are presently sold fresh i d  
Onion production i n  the Weiser area is approximately 

Hot water, developed a t  Weiser Hot Springs,  could be transported t o  the 

If  suff ic ient ly  h i g h  resource temperatures for generation of e lec t r ica l  
power- are  discovered, then a cascading intergraded industrial  complex is no t  
only-possible b u t  logical. No major environmental o r  legal res t r ic t ions  have 
developed b u t  h i g h  boron concentrations i n  some wells i n  the area could be a 
possible environmental problem if  found i n  higher  concentrations associated 
w i  t h  geothermal waters. 

Scenario Projections: 

Several ut i l izat ion scenarios are  possible for  Weiser Hot Springs.  A 
small resort presently ex is t s  a t  the ho t  springs and the owners w i s h  t o  expand 
this f a c i l i t y .  
a geothermally heated commercial greenhouse operation, a large fish farm and a 
subdivision. 
t o  the City o f  Weiser, establishment of an industrial  plant and generation of 
e l ec t r i c i ty .  Projected geothermal developments are:  

Short term development goals of the present owners are t o  develop 

Large scale development scenarios include supplying hot water 

Electrical  Generation: 50 MW by 1990 

Industrial Util ization: 

Spaceheating (residential  and commercial): 

250 x lo9 BTU/year by 1985 

100 x lo9 BTU/year by 1985 

Table 48-C is a compendium of data regarding the s i t e  specific nature of 
the Weiser Hot Springs si te.  
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Table 47-C I 
Estimated Cost of Delivering Geothermal Fluids to Weiser, Idaho 

3,900 foot production well 
Well program: 10" to 160i, setting 8" casing 

Mobilization and demobilization cost 
Drilling 8 $12/ft. 48,000 

30,000 
88,000 

Contingencies 8 30% 26,400 
Total $1 14,400 

. 6" casing to total depth 
$ 10,000 

Casing 8 $8/ft. -. 

Average cost per foot: $30/ft. 

I 

I 8,200 foot production well 

Well program: 
, .  

16" to 160', setting 12" casing, 
8" casing to 3,300 feet, 6" casing to 8,200 feet. 

Mobilization and demobilization 
Drilling 8 $31/ft. 
Casing 8 $l.l/ft. 

$100,000 
250,000 
87,500 

TRANSMISSION C 

5.5 kilometers 10 kilometers 
(46,464) feet (84,480 feet) 
10 inch pipe diameter 
Insulated pipe cost @ 
Trenching cost (3 $1.25/ft. 
Fitting cost $5.75/ft. 
Total cost o f  piping 8 $30/ft? 
cost 

Range of Cost: 3,900 8,200 
Drilling Cost: $1 14,400 $568,700 
Transmission Cost 5.5 km $1,393,920 10 km $2,534,409 
Pumps 8 $33,,000 33,000 33,030 

LJ $1,541,320 $4,677,420 
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Table 4 8 4  

Data Summary for  Weiser Hot Spr ings  

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 44" 17' 90" N 

..Longitude: 117" 02' 90" W 

. .Rectilinear: Sec. 10, T 11 N, R 6 N, Boise Meridian. 

..County: Washington 

..Adjacent Counties: Adams, Payette, Gem 

..Topography: Flat  topography a t  s i t e  of Hot Spr ings  
' Slopes t o  north, eas t  and west vary from 5% t o  7%. 

. .Present Land Use: Agriculture 

. . Future Land Use Plans: Agriculture 

. .Aesthetics: Rural agricultural  setting. Low recreation use. 

. .Historical/Archaeological Significance: No archaeological sites known 
a t  this time. Historical Indian cam sites are  nearby. 

GEOLOGICAL/GEOPHYSICAL DESCRIPTION 
. . Geologic Description : (2) 

Oldest rocks are  miocene basalts which have been broken i n t o  t i l t e d  blocks 
of a s e r i e s  of northwest trending f au l t s .  The basalts a r e  covered by 
Miocene Volcanaclastic sediments which have been folded by movements along 
the northwest trending fau l t s .  Major east-west f au l t s  related t o  the 
Snake River Plain subsidence truncate the north t rending  s t ructures .  
hot sp r ings  a re  located a t  the intersection of these feature zones. 

The 

. .Geophysical Summary: 

Gravity survey indicates Weiser area is  OR the northwest edge of a 
regional gravity high associated w i t h  the Snake River Plains.  Area 
also has a magnetic low.(2) 

..Geologic Hazards: 

Last flood was i n  1975. 
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Table 48-C Cont'd. 

INSTITUTIONAL CONSIDERATIONS - Federal 

Insti tutional Agency and Requi remen ts Public Attitudes - 

National Environmental 
Policy Act before leases are 
(42-U.S.C. 4331) issued. 

An E. I .A. is required 

E.P.A. 

Federal Water Pol 1 u- 
t i on  Control Act 
(33-USCA 1251) 

The national goal of 
this Act is  t o  a t t a in  
-0- pollution by 1985. 
E.P.A. 

Federal Safe Dr ink ing  
Water Act w i t h  protection of 
(42 U.S.C. (A) 300) 

T h i s  Act is  concerned 

underground water 
sources tha t  could be 
used for domestic 
water. 
E. P.A. 

. 

Status o f  Requi rements 
( i  .e. EIA/EIS Requirements) 

An E.I.S. could be required for 
any major action requiring 
federal actions. 

Ground water is included under 
this Act and the reinjection 
of geothermal effluent will 
requi re permits . 

The Act sets standards fo r  wells 
and well d r i l l i n g  and could 
influence future geothermal 
wells. 
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Table 48-C Cont'd. 

I NST IT UT IONAL CONS I DERAT IONS - State 

Institutional 
Requi rements 

'61. 

Geothermal Resource 
permits. 
(Idaho Code 42-4001 
e t .  seq. Chapter 40, 
Geothermal Resources 

Agency and Status o f  Requirements 
Public Attitudes (i.e. , EIA/EIS 'Requirements) 

The regulatory 
powers o f  the s ta te  

Any private owner, or holder of 
a state o r  federal lease of 

r ,  - *  rn _ _ _ _  n,A. - - - & L . - - ~ l  Hrrp-,&mmnP m,&c+ * i r e +  tieotnerma I Kesource m ; L  yruLrlrrata I I c3uui LGa l l l u a w  . .. r..) 

are placed i n  the Idaho apply for a geothermal resource 
Department o f  Water permit from I.D.W.R. before any 
Resources. dr i l l ing operations can begin. 

o f  Weiser Resources 
i ssues water appro- 
priation permits 
and a water r i g h t  
license. 

Permits are issued by 
the Department of 
Water Resources. 

Water Appropriation The Idaho Department Under the Idaho Geothermal 
(Idaho Code 42-101 Resources Act appl i cants can 
et .  seq. Chapter 1 be required t o  make an app l i -  
Water Ap propr i a t i on ) cation t o  appropriate the 

public waters of the s ta te .  

In j ect i on we1 1 s No waste disposal o r  injection 
(Idaho Code 42-3001 well can be constructed i n  
e t .  seq: Chapter 39 Idaho unless a permit has been Waste Disposal and issued by I.D.W.R. The  approval 
Injection Wells) ' of this permit is  contingent 

upon the approval of ' the  Depart- 
ment  of Health and Welfare. 
The proposed well is reviewed 
t o  see i f  I: t w i  11 unreasonably 
contaminate o r  deteriorate the 
quality of the ground water 
bel ow the adopted water qual i ty  

. standards of the state.  

INSTITUTIONAL CONSIDERATIONS - Local 
County Plan Washington Co. Subdivis ion Ordinance 
1977 Planning and Zoning 

Weiser Plan Planning  and City Comprehensive Plan 
Applies out t o  5 miles. 
Subdivis ion Ordinance 
Zoning Bui ld ing  Code., 

Commi ss ion Comprehensive Plan  

Zoning Comi ssi on 



Table 43-C Cont'd 

LAND OWNERSHIP AND LEASING 

Land Owners h i  p 

..Summary o f  Leasing Status and Needs: 

100% private land for  s i x  square miles. 

P h i l l i p s  Petroleum holds private leases on lands adjacent to  the hot  
springs. 
acres surrounding the ho t  springs. 

Owners of Weiser Hot S p r i n g s  own geothermal rights t o  200 

GEOTHERMAL DEVELOPMENT STATUS 

. . Present Development Status: 

A small resort a t  the hot springs consists of two greenhouses, a 
swimming pool, camping area and cabins. 

P h i l l i p s  Petroleum completed an exploration well t o  approximately 1800 
meters, 2 kilometers south o f  Weiser Hot Springs i n  1978. 
available on this well. 

No data 

:.Projected or Planned Development: 

Weiser Hot Spr ings  is  located on 80 acres o f  prime agricultural  land. 
The s i te  has four serviceable wells capable of producing 7 7 O C  water. 
New wells a re  expected a t  the s i t e .  
fo r  the development o f  a major health spa, a geothermally heated 
subdivision and an aquaculture f ac i l i t y .  Long term development pro- 
jections are for  an industrial  plant and an e lec t r ica l  power plant. 

Short term development plans cal l  

b 

L) 
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I 
I Table 48-C Cont'd. 
I 
I 

~ ENVIRONMENTAL FACTORS 

. . CL I MATE (14) 

u . . Prevai 1 ing Winds : North-south 
. .Precipitation (Annual): (11-31 inches) 28.7 cm 
. .Days of 'Sunshine (Annual) : 
..Average Temperature January July 

304 

M i  n 5 mum: -1 1 "C 
Ma xi  mum : 2.2"C 

13.6"C 
34.5OC 

. .Degree Days (Annual) : 

. .Relative Humidi ty 
5746 

(Seasonal Peaks) 
Summer: 10% 
Winter: 5 0% 

. . A I R  QUALITY: Generally h i g h  quali ty.  

..GEOLOGIC FACTORS: 

..WATER QUALITY: 
S i t e  i s  par t ia l ly  i n  the flood plain. 

Warm Springs Creek, Scott  Creek and Galloway Canal surface waters a re  
generally of high quality. 
dissolved solids. 

Subsurface water has high boron and low 

. .NOISE:  Low 

..BIOLOGICAL: 
..Dominant Flora: Sagebrush, Cheat grass ecosystem 
..Dominant Fauna: Mule deer, upland game b i rds  

TRANSPORTATION AND UT I L IT I ES 

. .Util i ty o r  Energy Transmission Corridors and Fac i l i t i es  

. .Transportation Corridors or  Faci 1 ities 

Rural electrical dis t r ibut ion system a t  site: Idaho Power Co. 
(12) 

U.S. Highway 95 t o  Weiser: 
U.S. Interstate 80: 
County Roads (Paved) : 

Pacif ic  Rail System: 

. .General Descri 

Hot Springs i s  less than 1 per sq kilometers, 
. .Economics 

The economy of the area is based on agriculture.  
onions, potatoes and f r u i t  (apples and pears). 
The major non-agricultural industry is a large mobile home factory i n  
Weiser. 

The principle crops are  

T h i s  factory employs approximately 300 people. 
u 
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APPENDIX D 

GEOTHERMAL DEVELOPMENT REGION 111 

South Central Idaho V 

I NTRODUCT I ON 

The South Central Idaho region encompasses eight counties: Blaine, Camas, 
Cassia, Gooding, Jerome, Lincoln, Minidoka, and Twin Falls.  This  area coincides 
w i t h  Idaho Sta te  Planning Region IV and the Bureau of Land Management South Central 
Region. The area is heavily dependent on agriculture and food processing. Recent 
trends i n  the area indicate tha t  population is growing a t  a f a s t e r  ra te ,  and 
migration patterns have shifted t o  a substantial net i n  migration. Although the 
region is somewhat isolated from other population centers by long travel distances 
and extensive deserts,  excellent r a i l  and in te rs ta te  freeway connections provide 
transportation for  exporting and importing products. 

The region can be geographically divided into three subareas: the northern 
mountainous areas of the Idaho Batholith; the central plateau area of Snake River 
Plain; and the southern intermountain area of the Basin and Range. 

The northern mountainous area has some of the highest mountains and some of 
the most appealing beauty of the s ta te .  T h i s  area boasts some of the highest 
recreation potential i n  Idaho. The world-famous Sun Valley Sk i  Resort is  located 
i n  Blaine County and the general mountainous area is also endowed w i t h  many beautiful 
lakes and reservoirs. 

The central Snake River area i s  a vi ta l  agricultural location. The agricultural  
counties of this area are economically inter-related. Population and industry a r e  
concentrated i n  two locations: 
industries of the region a r e  food processing plants. The major transportation cor- 
ridors of the s t a t e  cross through this area. Rail, freeway, powerlines, o i l  pipe- 
l ines ,  and gas pipelines converge i n  the Twin Falls and Burley areas. Adequate 
transportation services and expanding agriculture and food processing have made the 
Twin  Falls and Burley-Rupert areas the main growth corr idor  o f  the South Central 
Idaho Region. 

area w i t h  a low population. Major population centers a re  small farming and ranching 
areas located i n  isolated intermountain valleys. 
products a r e  the major agricultural  ac t iv i t i e s .  

In general, the South Central Idaho Region can be considered rural The popu- 
la t ion density o f  the region is  nine persons per square mile. The total  population 
of the region is approximately 105,000 w i t h  approximately 50 percent of the to ta l  
l iving i n  the c i t y  of Twin Falls and 15 percent of the population l i v i n g  i n  the 
Burley-Rupert area. The remaining 

Twin Falls and the Burley-Rupert areas. The principal 

The southern basin and range intermountain area is  an isolated and undeveloped 

Ranching the and raising of feed 

percent of the region's population is  scattered 
throughout the agricultural  areas. 9 7 )  

W 
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GEOTHERMAL MARKET POTENTIAL 

majority of these units (33  percent) are in the food and kindred products c l a s s i f i u  
tion. These fac i l i t i es  are the major industrial consumers of energy and the principal 
industries of the region. Food processing f ac i l i t i e s  are concentrated i n  Twin Falls, 
Buhl, Rupert, and Burley. All of these locations are located along the southern 
margin of the Snake River Plain i n  areas with potential geothermal resources. 

location of the major food processing fac i l i t i es .  
trade center. Twin Falls has 40.5 percent of the re tai l  establishments, Burley 
has 15.2 percent, Rup 
of the retai l  trade. esf See Table 1-D for a l i s t  of businesses and industries. The 
greatest potential for direct uti1 itation of geothermal resources i n  the South Central 
Idaho Region is  i n  the food processing faci l i t ies .  The principal p l an t s  are concerned 
with sugar beet, potato, and pea processing. All of these processes could u t i l i ze  
geothermal energy. 
and their energy demand. The location of the resource, the character of the resource, 
and the cost of development will determine which present f ac i l i t i e s  could r e t ro f i t  
t o  geothermal resources. Growth i n  agriculture and the need for more processing 
fac i l i t i es  will determine when known, b u t  isolated, geothermal areas will be developed 
t o  suppor t  new food processing plants. 

possible. The c i t i e s  of Buhl, Twin Falls, Burley, and Hailey have low temperature 
geothermal fluids nearby which could be developed for spaceheating. 

There are 129 manufacturing units in the South Central Idaho Plain. The 

Regional trade areas and areas of highest population density coincide w i t h  the 
Twin Fal l s  c i ty  is  the regional 

has 12.8 percent, and the Hailey-Sun Valley area has 10 percen 

See Table 2-D for  a l i s t  of the major food processing f ac i l i t i e s  
, 

Residential and comercial spaceheating w i t h  geothermal resources is  a l so  

Raft River KGRA i n  Cassia County has the greatest potential i n  the state for an 
early development of a geothermal electrical generation faci l i ty .  
5 mw of electrical power i s  expected by 1980. 

city.of Twin Falls and surrounding area, the city of Hailey, and the Camas Prairie 
area. 

Generation of 

Four areas were examined i n  the South Central Region: the Raft River KGRA, the 
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Table 1-D 

BUSINESSES AND INDUSTRIES I N  CASSIA AND MINIDOKA COUNTIES, IDAHO 

The Burley and Rupert area i s  the r e t a i l  t rade center o f  Cassia and Minidoka 
Counties. Cassia County has 202 r e t a i l  establishments, Minidoka County has 
171 r e t a i l  establishments. . 

C l a s s i f i c a t i o n  o f  No. o f  Establishments 
Business type Cassia M i  n i do ka 

I 

i w  
! 

I 
1 
I 

I 
I Bu i ld ing  Mater ia l ,  Hardware 

Garden Supply - General Merchandise 
Food Stores 
Automotive 
Service Stat ions 
Apparel and Accessory Stores 
Furn i tu re  and Equipment Stores 
Eating and Drinking Places 

11 
13 
21 
16 
23 
16 
10 
43 

9 

7 
5 

22 
17 
25 
4 
6 

38 
3 

44 
I Drug Stores 

Miscellaneous 42 

Manufacturing and indus t ry  located i n  and around the Burley area 

Type o f  Manufacturing o r  Indust ry  Cassia M ,,iidona 

9 4 Food and Kindred Products 
1 T e x t i l e  

2 Lumber and Wood Products 
1 Paper and A l l i e d  Products 

1 Chem ica l  
3 3 Stone and Glass Products 
1 1 Fabr icat ion o f  Metal Products 
2 1 None1 e c t r i c a l  Machinery 
1 2 Transportat ion Equipment 1 

Miscel l  aneous Manufacturing 
2 Central Administrat ion Of f i ces  

P r i n t i n g  and Publishing 2 

Source: Manufacturing Di rectory  o f  Idaho, 1976 (Reference 8) 

w 
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Table 2-D 

FOOD PROCESSING INDUSTRIES IN CASSIA AND MINIDOKA COUNTIES, IDAHO 

Manufacturing i n  Cassia and Minidoka Counties is concentrated largely i n  the 
Burley-Heyburn-Rupert r e t a i l  trade area. Thirteen major food and kindred products 
industries are located i n  this area. The following is  a breakdown of the energy 
use and employment of the major industries of the area w i t h i n  50 miles of the 
Raft River KGRA . 

LJ 

Ener y Use Fuel S p l i t  % B Corn pa ny 
Location (pop.) Employment (101 BTU) ( P )  ( C )  (G). ( E )  

A .  Frozen Vegetables 
Ore-Ida Foods, Inc. 

Burley (8,079) 1 ,OOO+ 1.64 

3. R .  Simplot 
Heyburn (1,736) 500-1 ,000 1.64 

A & P Tea Company 
Burl ey (8,079) 300-500 0.38 

B. Dehydrated & Canned Vegetables 
A & P Tea Company 

Heyburn (1,637) 300-500 1 .o 
Del' Monte Corpora ti on 

Burley (8,079) 

Walbet Foods, Inc. 

Clover C l u b  Foods Co. 

B u r l  ey 

Burl ey 

Kraft Corp. 
C. Dairy 

Rupert (4,563) 

D. Miscellaneous 
Magic Valley Foods 

Rupert (4,563) 

500 0.32 

0.24 

0.17 

0.05 

0.08 

II 

.II 

II 

II 

S0urc.e: Industrial Waste Heat i n  Idaho, Rocket Research Corporation (Reference 9) 

Li 
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RAFT RIVER KGRA SUBAREA 

i n  Cassia County, 
f the va l l ey  o f  the er. The KGRA i s  .in the 

Raft River; a t r i b u t a r y  o f  the Snake River. The nearest populat ion centers are 
Malta (196) 4 ki lometers t o  the nor th  a 

he' Raft River Val ley i s  a down f a u l  

8,820), 83 ki lometers t o  the 

up1 i f t ed ,  t i l t e d  
ta ins.  Typic o f  formations i and range province, the  Ra f t  
ey i s  s t ruc tu  l l y  cont ro l led  by nor th  trending high angle normal f au l t s .  
of the main Raft River Val ley over l ies  a westward t i l t e d  block o f  con- 

sol idated rock whose depressed western margin- i s  f ' l l e d  w i t h  a westward thickening 
blanket of sedimentary and volcanic formations. (43 The geological framework of 
the KGRA i s  made up o f  complexly fau l ted  s t ra t igraphy ranging i n  age from pre- 
Cambrian ' to  t e r t i a r y  ag 
and Precambrian rocks. 76) 

the Department o f  Energy f o r  experiments a d the development o f  a p i l o t  low 
temperature e l e c t r i c  generation f a c i l i t y .  'I61 The nature o f  the geothermal 
resource and the l i m i t s  o f  the geothermal reservo i r  remain undefined. Numerous 
warm wel ls  a re  present i n  the i r r i g a t i o n  areas. 
wel ls  have been d r i l l e d  i n  the KGRA by the Federal Department o f  Energy. .These 
wel ls have supplied as much as 48 l i t r e s  p second (760 gpm) of 140°C water. 

I n  preparat ion f o r  a 5 power p lan t  (under construct ion) the D.O.E. i s  
expanding the  number o f  sup and ' in jec t ion  wel ls,  which w i l l  inc lude three new 
wel ls.  The 5 mw p l a n t  w i l l  u i r e  seven wells: t i o n  wells, two 
i n j e c t i o n  wells, and a reserve we l l  o f  each type. 

Raf t  River KGRA 
tudy the economics 

37 

The t e r t i a r y  rocks unconformably overlay the Paleozoic 

Approximately 5,000 acres w i t h i n  the R a f t  River KGRA have been withdrawn by 

Four high temperature production 

sect ion o f  the 

he manufacturing, r e t a i l  , and 
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Agriculture i s  the principal activity i n  the Raft River Valley. Because o f  

b? increasing elevation, and soil composition, the land is n o t  devoted t o  potato and 
sugarbeet crops which predominate the Burley area. Alfa 
principal source of income for bft River residents. 

Simplot Company. 
Company i n  the Raft River area: 
2) a dairy herd of 2,500 heads; and 3) farmlands of 0,000 acres planted i n  barley 
and alfalfa, The Simplot Company i's als otato processor i n  the Burley 
area . 

Transportation access to  the ffiRA t Highway 81 from Malta to Bridge, 
' This road is a l i g h t  duty paved highway. The KGRA 4s 12 kilometers west of Bridge 

and barley are the 

T jor  catt le and farm operation in the Raft RZver Val1 
Three separate agricul ture operatfons are condu 

1) a catt le Campany w i t h  800 cows and 2,000 calves; 

along a l i g h t  duty gravel BLM road. 

Scenario Projections 

A small electrical generating station of 5 to 20 m, Ss projected for the L O . € .  
Raft River S i t e  by 1982, 0y 1985, the gewrating capacity 1s 
50 mw w i t h  additional non-electrfcal facfl M e s  b s f q  Sntegm i th  the generating 
stations. A manure processing p lan t ,  a feed lo t ,  a greenhouse complex, and a f i s h  
farm are projected for the s i te  by 1990, The eatlre complex would be an intergrated 
cascading system, In the long-term period of 1990 to 2020 the geothermal f i e l d  is 
expected to wach a maxfmum generatfon capacity of 100 m. A potato processing 
facil i ty i s  also prodected for  the Raft River Sfte by 1985-1990. Advances i n  
technology may increase the generation capactty 6ut the groundwater avatlab9llty 
o f  t h e  area i s  a major limit.5ng factor t o  the amount of geothermal f l u i d s  whjch can 
be extracted from tbe field, 

and ckarby areas could encompass a number of agricu2turally-related activities. 
Because of the itreaCs fsolatfon any fndustrial application would have t o  depend 
upon local inputs ,  Several local products could be processed w i t h  geothermal energy. 
The major local products are: livestock, potatoes, alfalfa, barley, and milk.  
Possible developments are: 

1) A potato starch dehydration plant, which could uti l ize btaste products 
from potato processing facilities located i n  the Burley area i s  posstble 
by 1985-1990, 

2) A large feed l o t  and slaughter facil i ty could also be possible by 19908 
Such a facil i ty would be an extension o f  the present catt le feed lot 
ope rations . 

3) An alfalfa dehydration plant could be possible w i t h  present geothermal 
temperatures if  a partial field wfltlng-drum drying mode of operation 
is employed. Local alfalfa productfan would have t o  be tr iple 
a dehydration plant would be feasible, 

4) A barley malting plant a t  Raft River w a u l  
productton of barley. Present pmductfon imt t o  sustatn 
a barley maltlng plant. 

jected t o  reach 

Non-electrical commercialization of geotbennal resources a t  Raft River KGRA 

. Several of these operations could be combined an integrated industrial 
development centered around the electrical generation facflity, Secondary use of 
geothennal fluids after electrical generation I s  logical aud could help t o  defer CJ 
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production cost. I f  secondary operations were sequentkt1 throughout the year, then 
several small operations could use tbe’same production wells. For example, a l fa l fa  
production cotncides with the peak demand for electrt 

(tiThereforeB a l f a l f a  dehydration could be the prfmdry s 
f luids from the electrical on facZlSty during 

and continue throughout the winter. Th 
potatoes i n  the Burley area. Otber operattons such as a feed lot  and a b 
sprouting operation could fnmlrabd. 

rr19ation pumping. . 
intion Of waste 

Potato starch extract1 e alfalfa dehydratton season ended 
4 n M e  with the peak pr==sm of 

Table 3-D l l s t  the SI 



Table 3-D 

SITE OATA SUMMARY 

Si te :  Raft River KGRA 

I 
SITE LOCATION AND PHYSICAL DESCRIPTION 

Location : I 

. . Present Land The area is almost exclusively agricultural w i t h  some l i g h t  

primarily for grazing and recreation. Private lands are 
i n  irrigation agr c lture. Almost every farm has an 

Use: industry focusing on potato processing. BLM land is used 

I . .Lati tude: 42" 06' 06" N (12) 

. . Longitude : 

. . Recti 1 inear: 

113" 23' 48" Id 

T. 14 S. R 25 E., c6) Boise Meridian I 

. .County: Cassi a 

. .Adjacent Counties: Idaho: Twin Falls, Jerome, Minidoka, Blaine, Power, 
Oneida; and Elko, Nevada 

..Land Ownership: 

. .Topography: 

Federal (BLM) , State, and Private 

Basin and range type topography w i t h  high faul t  block 
mountains and hills separated by flat-bottom valleys. 
The area around the geothermal wells is generally f l a t  

.rr w i t h  a 4 percent slope away from the center of the valley 
t o  the north and south toward the foot of the mountains. (4) 

~ 

I 
I 
! 

. .Aesthetics: Federal roadless-area lands are given h i g h  aesthetic 
values i n  those areas. Local attitudes toward aesthetic: 
T h i s  area has no extraordinary aesthetic value compared 
t o  other areas of the region. The Raft River basin is a 
rural agricultural area. The rural nature of the area is 
of h i g h  value t o  the local people. 

. .Historical/ The area is o f  minor archaeological significance and no 
major archaeological sites are expected i n  the area, 

area is of major historical significance i n  that there are 
several historical t r a i l s  i n  the area: Oregon Trail (Soufh 
Alternate), the California Trail,  and the Kelton Road. (4b 

Archaeological 
Significance: although some potential sites have been identified. The 
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Table 3-D (cont,) 

RESERVOIR CHARACTERISTICS 

u . , Reservoir , Surface: 96"C, (205°F) 
Temperature (7): surface: 145"C, 15OOC (284°F) 

eochemi ca l  : 36OC (276°F) 
139'C (282OF) 

,,Total D olved Raft River eothemal wel ls # nd 62 have less than 
Solids 

, ,Estimated 
E l e c t r i c  
Energy 
Potent ia l  : 100 m 

(PPM): 2,000 ppm d a ssolved solids, w #3 had 4,100 ppm. 

. , Type o f  Over- 
lay ing  Rock (7): Alluvium (sediments and tu f fs ) ,  sch is t  and quar tz i te  

w i th  a quartz monzonite basement. 

, ,Estimated Depth 
t o  Top o f  
Reservoir: warn water. 

1,500 m (4,921 fee t  

, ,Seismic Ac t iv i t y :  Three h i s t o r i c  seismic events have been recorded w i th in  
100 km o f  the area, A l l  three events were l o  
major f a u l t  systems t o  the west o f  the KGRA, 
1934 M = 5,l 
1937 M = 5.4 

A microseismic telemetry s ta t ion  i s  now operating a t  the 
environmental s ta t ion  a t  the s i  Three locat ions were 

Faul t  cont ro l led c i r cu la t i on  o f  

1973 M 1.5-2.5 

I 



Table 3-D (cont.) 

WATER CHEMISTRY OF RAFT RIVER WELLS (4) 

168. 99 . 86 . Ca 
Fe 0.08 0.4 0.06 

32.4 26.1 29 . K 
3.75 2.53 2.3 L i  

Mg 0.4 0.72 0.6 
Na 2192. 2 378 . 1450. 
c1 3594. 1660. 1694, 

F 2. 0.1 1. 
2.5 4.33 5.35 

co3 

NCO3 20.- 31 . 35 . 
. "4 4.5 0.1 0.2 

NO3 1.2 0.02 0.02 
$04 64, 57. 55. 
Si02 81 . 91 . 95 . 
PH 8.4 7.6 8.0 
Conductivity 

12,300. 6,400. 6,370. 

147. 

28. 
-- 
3,l 
0.17 

1525. 
2575. 

-0 

4.5 
24.4 
0- -- 
61 . 

105. -- 
7,448. 

TDS 6,350. 3,204. 3,276, 4,579 

GEOLOGI CAL/GEOPHY SICAL DESCRIPTION 

. .Geologic Description: 
Raft River Valley represents a downfaulted basin bordered by u p l i f t e d  
block mountains typical of the Basin and Range province. The Raft River 
Valley lies a t  the northern extreme of the Basin and Range Province. 
Present mountains and valleys were formed by middle t o  l a t e  t e r t i a ry  
block faulting. North trending h i g h  angle normal faults bound the t i l t e d  
blocks which  form the valley walls, The valley f loor  is a westward t i l ted 
ahd i k  blanketed by westward thickening wedges of sediments and volcanic 
formations. Complex east-west and north-south fault ing intersect a t  the 
Raft River site. Rocks i n  the area range i n  age from Precambrian t o  middle 
Tertiary. The basement rocks are intruded Precambrian quartz monzonite 
overlain by a metamorphosed Precambrian series of shists and quartzites. 
These rocks are uncomformably overlain by val ley-f i l l  ing volcanic and 
sedimentary rocks accumulated from early or middle t e r t i a r y  tZme t o  present. 

Geophysical surveys indicate two areas of low re s i s t i v i ty  and a closed gravity 
high near the mouth of the Narrows area i n  the KGRA. 
faults seemed t o  intersect i n  the low r e s i s t i v i ty  areas, 

. .Geophysical Summary: 

Predicted and located 
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Table 3-D (cont.) 

w GEQLOGICAL/GEOPHYSICAt DESCRIPTION (cont. ) 

. . Geologic Hazards : ( 4, 
Area is classified as Zone 3 for seismlc risk. Subsidence n o r t h  of 
Malta, Idaho, has resulted from excessive withdrawal of ground waters, 
areas of maximum subsidence are east o f  the site. Areas along the Raft 
River have been classified by the USGS as flood-prone areasI Blowing 
dus t  is an occasional hazard, w i t h  wind gusting to  22 mlsecond (50 mph). 

* 

LAND OWNERSHIP AND LEASING 

TOTAL AREA FEDERAL STATE PRIVATE 
(Acres) (Acres) (Acres) (Acres) 

** KGRA: Raft River - 
Cassia County, 30,209 25,110 2,600 2,500 
Idaho 

** Land Leased i n  KGRA 1,884 2,600 

** Summary of Leasing Status and Needs: 
I 

D.O.E. has withdrawn 3,200 acres t o  construct a 5 mwe power facil i ty and for 
other p i lo t  projects o f  a non-electrical nature. E igh t  leasing units for a 
total of 15,921 acres were offered I n  flovember, 1977. Only one b id  was received. 
Raft River Rural Electric Cooperative, Inc,, was the successful bidder for u n i t  7 
for a total of 1 ,883.10 acres @ $2.35/acre. The other u n i t s  will be reoffered 
again .in 1979. 
outside of the KGRA have been received and 18 have been approved for a total of 
20,284 acres, Leases have been granted t o  Suneco, Sun O i l ,  Delta Funds, L.H. Amour, 
and Raft River Rural Electrical Cooperatlve. State lands have been leased to  Sun 
O i l  and Raft Rtver Corp. also has private leases in the KGRA. 

1 1 

Approximately 31 noncompeti tfve lease applications for land 

I 

D.O,E, has drilled three wells fa an average depth of 1,500 m. Bottom hole 
rature of 146OC-149OC are common, The d r i l l i n g  o f  multiple legs i n  the bare- 
section o f  production well. The d r i l l i n g  of 83 enhanced production three t o  
times for  20 percent increase i n  cost. Test for deposition on heat exchanger 

. tub ing  has shown negllgible difference between stafnless steel and t i t an ium tubing. 

Agriculture irrigation with geothermal water successful the =t year. No 
difference i n  mineral uptake compared t o  controlled crops. uaculture experiments 

virtually zero disease mortality of catffsh, perch, and t i l ap i a  bffers major 
advantages for fjsh culture. Fluidized bed heat exchanger experiments have shown a 
hioh a d  constant heat transfer coefficient wi th  no fou l lng  of tubes under most 
adverse conditions. A 5 mie therma 

I Asbestos-cement plpe has been shown t o  be used successfully a t  150'C (300OF). 

have shown that fish raised were unusually disease resistan 

i 
I Faster growth w i t h  
! 

I i 
I 

I 

oop facil i ty is under construction as a 
&d ' p i l o t  geothermal generation plant. 173 
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Table 3-D (cont.) 

.. Projected o r  Planned Development: 
A thermal loop, possible w i t h  a turbine generator to  make 5,000 kw t o  be 

wells will be d r i l l e d  for disposal of spent lqeothermal waters. 
The following experiments will be continued fo r  the next two years. 

Experiments t o  increase power production efficiency. 
Tests to  develop better and cheaper heat exchangers and condensors. 
Reinjection practices, p u t t i n g  the used and cooled geothermal water back 
into the ground t o  maintain the pressure i n  the reservoir. A reinjection 
well will be dr i l led  i n  the spr ing  o f  1979. 
Heat removal w i t h  reduced consumptive use of water. 
Continued experiments on direct  uses of geothermal water i n :  
a. Agriculture - for i r r igat ion and soil warming. 
b. Forestry - biomass production enhancement. 
c. Aquaculture - maintain a flowing warm water environment for maximum 

6. Continued study of possible d i rec t  heat uses i n  agri-industry. 
7. By 1985.electrical production could reach 50 mw and non-electrical 

u t i l i za t ion  for potato processing could reach 250 x lo9 BTU per year 
by 2020. 

operating a t  least  by 1982. T h i s  u n i t  will use present wells. Reinjection LI 
1. 
2. 
3. 

4. 
5. 

(7) (4) I protein production. 

INSTITUTIONAL CONSIDERATIONS (Federal ) 

Insti tutional Agency and Status of Requirements 
Requi rements Pub1 i c  Atti tudes (i.e.,  EIA/EIS Requirements) 

Federal Geothermal 
Resource Lease 
(30 C.F.R.  3000) 

Na t i onal Env i ron-  
mental Policy Act 
(42 U.S.C. 4331) 

Federal Water Pol- 
l u t i o n  Control Act 
(33 U.S.C.A. 1251) 

Federa 1 Safe Drinking 
Water Act 
(42 U.S.C.(A) 300) 

Leases a re  made pursuant 
t o  the Geothermal Steam 
Act of 1970 
(84 Stat .  1566) 
(30 USC 1001-1025) 

An E.I.A. is required 
fo r  D.O.E.'s R & D 
projects. 

The national goal of 
this Act is  to  a t t a i n  
-0- po l lu t ion  by 1985. 

T h i s  Act is concerned 
w i t h  protection of 
underground water 
sources tha t  could be 
used for domestic 
water . 
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Leases w i t h i n  the KGRA are competi t i v l  
Special conditions a re  required i n  t h  
leases w i t h  regard to  potential 
archaelogical and historical  sites, 
adjacent roadless areas, and c r i t i c a l  
habitat  areas for sage grouse and 
species of raptors. 

A baseline E.I.A. has been completed 
by E.G.&G. fo r  the D.O.E. R & D 
project. In general an E.I.A. is 
required,for a l l  projects i n v o l v i n g  
exploration and development. If a 
generation f a c i l i t y  is  to  be b u i l t  
and power generated and sold or a 
large none1 ectr ical  fac i l  i ty  con- 
structed,  then an E.I.S. will be 
required. 

Groundwater is included under this 
Act and the reinjection of geothermal 
eff luent  will require permits. 

The Act sets standards for wells and 
well d r i l l i n g  and could influence 
future geothermal wells i n  the R a f t  
River basin. The upper aquifer w th i  
basin is  the supply of domestic and 
i r r iga t ion  water for  the area. Rein- 
jection of water for geothermal wells 
will require permits under this Act. 



Table 3-D (cont.) 

INSTITUTIONAL CONSIDERATIONS (State) 

Institutional Agency and Status of Requirements 
W 

Requirements Pub1 i c  Attitudes ( i  .e. , EIA/EIS Requirements) 
1 

Leases on s ta te  Lands 
(Idaho Code 47-601. 
et.seq. Chapter 16, 
Geothermal Resources) 

Geothermal Resource 
Perm i ts 
(Idaho Code 42-4001 . Chapter 40, 

Resources) 

The State Board of Land 
Commissioners is au- 
thorized to  issue leases 
for geothermal resources 
underlying s ta te  and 
school 1 ands. 

The regulatory powers of 
the s ta te  Geothermal 
Resource Act are placed 
i n  the Idaho Department 
of Water Resources. 

Lease term is 10 years and can be 
continued w i t h  diligent development. 
Rentals are se t  by the board. 
leases have been granted on s ta te  
lands. Lease size is limited to a 
maximum of 640 acres/l ease. 

Any private owneror holder o f  a s ta te  
or federal lease of geothermal 
resources must.first apply for a . 
geothermal resource permit from 
I.D.W.R. before any d r i l l i n g  opera- 
tions can begin. 

Several 

Water Appropriation 
(Idaho Code 42-101 
et.seq. Chapter 1 
Water Appropriation) 

Injection Wells 
(Idaho Code 42-3901 
et.seq. Chapter 39 Resources. 
Waste Disposal and 
Injection We1 Is) 

The Idaho Department of 
Mater Resources issues 
water appropriation per- 
mits and a water r i g h t  
license. 

Permits are issued by 
the Department o f  Water 

Under the Idaho Geothermal Resources 
Act, applicants can be required to  
make an application t o  appropriate 
the public waters of the state.  

No waste disposal or injection well 
can be constructed i n  Idaho unless 
a permit has been issued by I.D.W.R. 
The approval o f  this permit is con- 
tingent upon the approval of the 
Department o f  Health & Welfare. The 
proposed well is reviewed t o  see if  
i t  will unreasonably contaminate or 
deteriorate the quality of the ground- 
water bel ow the adopted water qual i ty  
standards o f  the state.  

. 

Gi 
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Table 3-D (cont.) 

Lid I NST I TUT IONAL CONS I DERAT IONS (Loca 1 ) 

Ins t i  t u t i  onal Agency and Status of Requirements 
Requirements Pub1 i c  A t t i  tudes ( i .e. ,  EIA/EIS Requirements) 

Planning and Cassia County Comprehensive Plan 
Zoning Commission 

ENVIRONMENTAL FACTORS 

. .CLIMATE: (4) 

..Prevailing Winds: 

. .Precipitation (Annual): 

..Average Temperature: 

..Relative Humidity '(Seasonal Peaks): 

O u t  of th6 West gus t ing  u p  t o  22 m/s 
20.3 to  40.6 cm/yr (8-16 inches) 

Minimum: -12 t o  -1°C (10-30°F) 
Maximum: 21 t o  27°C (70-80°F) 

Summer: 30 percent 
Winter: 70 percent 

Windblown'dust from farming i s  the main airborne p o l l u t a n t  i n  
summer. The University of Utah Research Ins t i t u t e  operated 
an a i r  quali ty monitoring t r a i l e r  downwind of RRGE-1 and 
RRGE-2 i n  December for a two-week period to  measure 

were found; concentrations tha t  would be expected i n  background 
measurements. 

. .AIR QUALITY: (4 )  

' "pollutants. " Relatively low concentrations of consti tuents 

. .WATER QUALITY: (4 )  On-site measurements of toxic  materials including mercury, 
hydrogen sulfide,  ammonia, f luoride,  and arsenic were made 
by the Battelle Northwest Lab. The  mercury, arsenic, hydrogen 
sulfide,  and ammonia were quite low. 
only potentially harmful effluent.  

Ambient noise is very low. 
w i t h  production t e s t  of wells for short periods of time. 

The fluoride may be the 

..NOISE: (4 )  Considerable noise i s  associated 

.'.BIOLOGICAL ENVIRONMENT (4 )  

..Dominant Flora: 

. .Dominant Fauna: Rabbit, deer, coyote, squirrels, snakes, numerous b i rd  species, 

. .Endangered 

Sage subclimax type w i t h  sagebrush, greasewood, and juniper 
being dominant f lora .  

a lso t r o u t ,  suckers, and minnows a re  found i n  streams. 
Four species of birds tha t  a re  found i n  the area on the 

Ferigenous Hawk. A few species may i n h i b i t  development. Lands 
w i t h i n  the KGRA have been identified as c r i t i c a l  habitat for 

ac t iv i ty  associated w i t h  geothermal leases will not  adverse 54 the sagegrouse. Unless i t  can be demonstrated tha t  a prop 

a f fec t  the sagegrouse habitat, special measures for  the i r  
protection w i l l  be required. The species of raptors found i n  the 
area a re  a l so  g iven  special protection under lease requirements. 

Species endangered species l ist .  These include: the greater Sandhill 
Fauna: Crane, the Prair ie  Falcon, the Peregrine Falcon, and the 



Table 3-D (cont.) 

. .Endangered Depending on the c l a s s i f i c a t i o n  o f  the  rap tor  involved and 

given a one-mile buffer zone where d r i l l i n g  and major surface 
disturbances may 'be prohib i ted or res t r i c ted .  

W Species the nature of the operations contemplated, special r e s t r i c t i o n  
! Fauna (cont.) may be required from March t o  July. Nesting s i t e s  a re  general1 

POPULATION, TRANSPORTATION, AND UTILITIES 

. .General Descr ipt ion o f  Population a t  the Reservoir: (4) 

Scattered farms and ranches are located i n  the area w i t h  three small p r i va te  
homes i n  the near v i c i n i t y  o f  which two are  t r a i l e r  homes and one la rge  ranch 
house w i t h  a la rge  geothermal greenhouse operation. The greenhouse i s  used 
f o r  vegetables and flowers. Population densi ty  i s  less than one/square mi le.  

. .Closest Populat ion Distance from Po pu 1 a t  i on 
Centers Resource 1976 

64 km 40 mi les)  8 , 489 
45 km 28 mi les)  822 

10 
288 

I 1. Burley 
2. Oakley 
3. Bridge 12 lan (7 mi les) 
4. Malta 16 km (10 mi les)  

:.Power Plants and Transmission Lines Near the  Si te:  (4) 
' The Bridge Substation i s  a t  the Raf t  River s i t e ,  

Bureau o f  Reclamation. 
I t  i s  owned by the U.S. 

I . The Bridge Substation i s  a 138 kv capaci ty l i n e  operating a t  34 kv from the  I 

north. 
Company, a p r i va te  power u t i l i t y ;  two l i n e s  o f  l ess  than 230 kv and one main 
set  o f  l i n e s  o f  230-287 kv. No other l i n e s  and no p lants  w i t h i n  80 h. 

64 km t o  the nor th  are the main E-W transmission l i n e s  o f  Idaho Power 
I 

I 
i 
I . Raf t  River Rural E l e c t r i c  Cooperative i s  located i n  Malta. 
I 

..Roads Servic ing Area (4) 

I 1. I n t e r s t a t e  
2. State Highway 81 
3. County and BLM gravel  roads 

. Distance from the  Si te:  I s  w i  r interchange 

~ 

, 

I 

i I 
~ 

. Distance from the Si te:  Within 40 km o f  s i t e  (25 miles). 

' b  
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TWIN FALLS SUBAREA 

L The c i t y  of Twin  Falls,  Idaho, i s  located i n  the Twin  Fal ls  County along t h  
southern margin of the Snake River plain. Twin Fal ls  is  the la rges t  urban cente 
i n  southcentral Idaho w i t h  a populat ion of approximately 24,000 people. Approximately 
40 percent of the region's r e t a i l  trade establishments, 50 percent of the t o t a l  
regional population, and 50 perc n of the food processing plants of the region are 
located i n  the Twin Falls area. ?1 f 

The c i t y  of Twin Fal ls  is located on the south side of the Snake River. The 
area i s  underlain from the surface to  a depth  of several hundred f ee t  by volcanic 
rocks o f  the Snake River plain. Undifferentiated flows of the Snake River Basalt 
a r e  exposed t o  a d e p t h  of 500 f ee t  i n  the walls of the Snake River Canyon just north 
o r  the c i ty .  The Snake River Basalt of Pliestocene to  recent age consists of 
individual flows as  much a s  50 f ee t  o r  more i n  thickness. 

The Banburry Basalt of l a t e  Pliocene age underlines the Snake River Basalts. 
The Banburry Basalt is exposed i n  the bottom of the Snake River Canyon and is 300 
to  500 f ee t  thick. These basalts a re  generally of low permeability except where 
fractured. 
t o  Artesian City. Most of the hot springs along the canyon issue from fractures 
and faul ts .  

Underlying this sequence is a se r ies  of Miocene s i l i c i c  rocks of undetermined 
thickness. This group consists primarily of flows of andesite and rhyolite. These 
rocks, generally referred to  as  the Idavada Volcanics, d i p  nor th  nd are believed 
to  be disturbed by fault ing related t o  the Snake River downwarp. 714) 

8 

Numerous hot springs are  found along the Snake River Canyon from Bliss 

Numerous wells i n  the Twin Falls have encountered h o t  water (40°C) a t  depths 
of 360 meters to  450 meters, from rhyolite flows of the Idavada sequence. Wells 
producing thermal water flow under artesian pressure. 

The character of the geothermal resource i n  the Twin  Falls area is unknown. 
No wells i n  the area have penetrated through the Idavada sequence and geological 
information is only known imperfectly from records of the few wells dr i l led  into 
the contact of the Banburry Basalts and the upper flows of the Idavada sequence. 

Industrial development of geothermal resources i n  the Twin  Fal ls  area will 
depend upon higher temperature f l u i d s  being discovered. 
i s  needed t o  prove the existence of a h i g h  temperature resource. The market potential 
for  such a resource could be large. 
f luids  a r e  located i n  Twin Fal ls ,  two such ustries a r e  located i n  Filer, and 
seven such industries a re  located i n  B u h l .  See Table 4 for  a l i s t  of major 
industries i n  southcentral Idaho, the i r  approximate annual energy demands. 

Inc., which processes potatoes, a re  two o f  the largest food processing plants i n  
Idaho and a re  located i n  Twin Falls.  Green Giant Company, w h i c h  cans vegetables, 
is  another major food processing plant and i s  located n B u h l .  The t o t  1 yearly 
energy consumption of these three plants is  1,700 x 1012 BTU per year. 79) Assuming 
a 50 per ent energy conversion of these plants t o  geothermal resources, an estimated 
750 x 10j2 BTU per  year of nonelectrical geothermal energy consumption is  projected 
for  1990. 

Deep exploration d r i l l i n g  

Eleven industries which  could use geothermal 

Amalgamated Sugar Company, which processes sugarbeets , and Idaho Frozen Foods, 

Lid 
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Table 4-D 
I MAJOR INDUSTRIES IN SOUTH CENTRAL IDAHO 

Annual Energy Demand 
(BTU) W '  

Twin Fa l l s  

i C.U.1. International 8.3 x lo6 
SIC 2077-B t 

Animal By-products 

Colonial Concrete, Inc. 
SIC 3273-B 

21.0 x 106 

3272 
3295 

Ready -Mix Concrete 

Idaho Frozen Food, Inc. 
Frozen Potatoes 

, Independent Meat Company 

Meat Packing 

380,000 x lo6 

SIC 2037-6 .43 

41.5 x lo6 
SIC 2011-D 

Monroe, Inc. 21 x 106 

35 x 106 

21 x 106 

1,000,000 x lo6 

SIC 3273-C 
Concrete-Ready Mix 

Regal Manufacturers, Inc. 
SIC 2452-D . 
Mobile Home Manufacturing 

Swif t  Dairy and Poultry Company 
SIC 2022-c 
Cheese Factory 

Amalgamated Sugar Compan 

Triple C Concrete 21 x 

SIC 2063-H 
Beet Sugar 

SIC 3272 
x Concrete, Pipe 

Is Feed, Inc. 41.5 x lo6 
SIC 2094 2048-D 
Manufactured Ice 

I 

oung's Dairy Products Company, Inc. 

luid Milk Processing 

1.5 x lo6 
IC 2026-0 

w 

?ti 1 



Table 4-D (cont.) 

F i  1 er 

Qual i t y  Wood Products 

Laminated Timbers 

Twin Falls County Canning Kitchen, Inc. 
SIC 2033, 2035, 2032 
Canned Fruits and Vegetables 

SIC 2439-A 

Bu h l  - 
Green Giant Company 

Canned Vegetables 
SIC 2037, 2033-H 

8 

Pet, Inc. 

Evaporated M i l k  

Rangen, Inc. 

Animal Fats and Oils 

SIC 2023-D 

SIC 2077, 2875-D 

Smith ' s  Dairy Products. 

F l u i d  M i l k  
SIC 2024-H 

Thousand Springs Trout Farms, Inc. 

Frozen Packaged F i s h  
SIC 2092-E 

Clear Springs Trout Company, Inc. 

Frozen Packaged Fish 
SIC 2092-E 

F i s h  Breeders o f  Idaho 

Frozen Packaged F i s h  
SIC 2092-E 

Annual Energy Demand 
(BTU) 

3.5 x 106 

.43 
4.5 x 106 

320,000 x lo6 

41.5 x lo6 

121 x 106 

41.5 x lo6 

41.5 x lo6 

41.5 x lo6 

41.5 x lo6 
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Known low temperature thermal fluids (5OOC) i n  the Twin Falls area are  suitable 
for spaceheating. Development of these waters for aquaculture has occurred for 
several years and spaceheating applications are being developed. 

The College of Southern Idaho, a large community college i n  Twin Falls, is 
dri 11 i ng an exploration we1 1 on campus for  the purpose of .  developing geothermal 
f l u i d s .  The long-range goal t o  ut i l ize  the geothermal energy to heat the one-half 
million square-foot campus. (18) As of September 1978, the exploration well was 
approximately 250 meters deep. The Idavada geothermal aquifer is anticipated a t  a 
depth  of 350 meters. Thermal wells adjacent t o  the campus produce 40°C water from 
the upper contact of the Idavada sequence. The CSI well will penetrate deep i n t o  
the Idavada sequence i n  hopes of increasing the water temperature t o  the 80°C range. 

The campus uti l izes electric furnaces to  heat water for water/air heating 
coils. 
College of Southern Idaho consumed 5,685,000 kw hr of electricity.  The majority 

W 

T h i s  type of system is compatible t o  a geothermal re t rof i t .  In 1977, the 

can be a t t i b u t e d  t o  heating. Percent energy cost for CSI is $112,200 
Of per this year. d"Pas? 

CSI has reduced its energy consumption 20 percent since 1972. In the same 
period of time, the c s t  of energy for C 
the historical energy demand and cost fo the college. 
an additional 30 perc n t ,  as predicted o r the next two years, CSI's energy b i l l  
will increase $33,600. 

area will range between s 51,000 and $72,500. Retrofit costs are unestimatable 
until a water temperature is  known. B u t  a t  the present rate of energy inflation, 
the costs of exploration and retrofit ing for geothermal spaceheating i s  a logical 
economic a1 ternative for the College of Southern Idaho. 

In addi t ion  t o  the CSI geothermal experiment, the Villa Del Rio Condominium 

has increased 100 percent. Table 5 l i s t s  
If electrical rates increase 

The cost of d r i l l i n  and casing a 600-meter production well i n  the Twin Fa l l s  
I 

I 

I 

1 
I 
I development just northwest of the CSI ca 

being considered. The development involves sixteen 4,000 square-foot condominium 
duplexes on 16 acres of land. The development will ut i l ize  4OoC water and the 
development is expected to  be completed by mid-1979. 

Successful development of low temperature geothermal fluids for spaceheating 
a t  CSI and other locations is needed before large-scale development can be anticipated. 
The Idavada rhyolite, which i s  the principal-known thermal aquifer, under1 ies most 
of the Twin Falls area, from Twin Falls to  Buhl .  
have encountered this formation a t  several localities i n  the c i t y  of Twin Falls.  
limited information indicates t h a t  the entire c i ty  is underlain by a geothermal 
aquifer which  could be a major spaceheating energy source. 
needed t o  prove 

is c0nsiderin.g the use of low tempera- 
1 ture geothermal water for spaceheating. 'Pfyj A water t o  a i r  heat pump system is  

Irrigation and domestic water wells 
The 

Exploratory d r i l l i n g  is  

Tab 1 the Twin Fa l l s  area. 

I 

I 
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I Table 6-D 

hi DATA SUMMRY FOR TWIN FALLS, IDAHO 

SITE LOCATION AND PHYSICAL DESCRIPTION 

. .Latitude: 42" 28' 55" 

..Longitude: 114" 29' 12" 

..Rectilinear: T 10 S.R. 17 E., Boise Meridian 

..County: Twin  Fal ls  . .Adjacent Counties: Owyhee, Cassia, Jerome, Gooding, Elmore 

. .Topography: The topography of  the area is  generally f l a t  except where the 
plateau area has been cut by the'Snake River and i ts  tributaries. 
Canyon walls of the Snake River a re  over 150 meters (500 feet) 
deep and near ver t ical .  Several coulees cut into the lava plateau 
i n  the c i t y  of Twin Falls. These coulees are generally 50 meters 
deep and have near vertical  walls. 

dominantly i n  agricultural  production. The principal crops a re  
potatoes, sugar beets, peas, and barley. The c i t y  of Twin Fal ls  
is  a growing urban center approximately 6,000 acres i n  size.  

Areas adjacent to the c i t y  of Twin Falls will continue t o  change 

A broad agricultural  area southeast of the c i t y  near B u h l  will 
continue to reclaim deser t  lands through i r r iga t ion  from both 
surface and groundwater sources. 

The area is highly aesthet ic ,  par t icular ly  along the Snake River 
Canyon. 

..Present Land Use: The general land area surrounding the c i t y  of Twin Fal ls  is pre- 

..Future Land Use 
Plans: from agricultural  l a n d  use t o  urban residential  land use. 

. .Aesthetics: 

. .Historical/ The Kelton Wagon Road and the Oregon Trail  crossed through t h i s  
Archaeological area. 
Significance: 

GEOLOG ICAL/GEOPHYS I CAL DESCRI PTI ON 

. .Geologic The c i t y  of Twin Fal ls  is  located on the south side of the Snake 
Description: (14) River Canyon along the southern margins o f  the Snake River plain. 

The area i s  underlain by a thick sequence of volcanic rocks of 
undetermined depth,  The major units are: The Snake River Basalt 
(150 t o  200 meters thick); the Banburry Basalt (average thickness 
150 meters); Idavada volcanics (dr i l l ing  to  depths o f  i n  excess 
of 350 meters both eas t  and west o f  the c i t y  has fa i led  to 
reach the base of this series of volcanic rocks). 
from Miocene to  present. South of the c i ty ,  10 t o  20 kilometers, 
the area i s  deformed by h i g h  angle normal fault ing of the basin 
and range provinces. Some fault ing is  evident i n  the Snake River 
Canyon b u t  major displacement is  not  evident. The Idavada v o L ;  
canics sequence d i p s  generally to the n o r t h  approximately 10 
20 degrees. This formation may be locally displaced by fault ing 
related t o  the Sn'ake Rlver plain downwarp.. 

Ages range 
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RESERVOIR CHARACTERISTICS 

. .Reservoir Temperature (14) 

Surface: 30" to 43°C 
Subsurface: 40" t o  45OC from shallow irrig 

W I 

..Flow Rates: (14) 120 to  350 gpm from'present wells. Wells d r i l l e d  i n  the bottom 
o f  the Snake River Canyon 3 km north o f  the CSI campus have an 
artesian pressure of 212 P S I .  

..Total Dissolved Solids: 150 t o  200 ppm 

..Fluid Chemistry: (14) Fluoride content of deep well waters i n  the vicinity of 
Twin Falls range from 1.5 ppm to  4 ppm. 

GEOTHERMAL DEVELOPMENT STATUS 

..Present Development Status: 

Several wells i n  the vicinity o f  Twin Falls. Buhl and Filer have encountered 
33 to 40°C water a t  depths of 150 to 200 meters. These wells are generally used 
for irrigation and t o  supply domestic water. No heating applications have occurred. 
Some thermal wells i n  the Snake River Canyon are used for raising catfish. The 
College of Southern Idaho is d r i l l i n g  an exploration well on campus. The well i s  
expected t o  encounter low temperature fluids a t  a depth of 150 meters,deeper d r i l l i n g  
may produce significantly higher temperature. 

. .Projected o r  Planned Development: 

The College of Southern Idaho would convert 85 percent of i t s  present energy load 
to  geothermal s aceheating by 1982. AssurnSng 50 percent conversion of present food 

could be achieved by 1990. 
processing faci P ities, approximately 850 x lo9 BTU/year o f  direct geothermal energy 

NMENTAL FACTORS 

..Climate: Prevailing Winds: E 4  
Precipitation (Annual): 23 cm 
Days of Sunshine (Annual): 310 
Average Temperature: 

January July 
M i  n 5 mum: -8.44 12.38 
Maxi mum: 2.33 31.88 

Degree Days (Annual ) : 5990 
Relative Humidity (Seasonal Peaks) : Summer: 30 

Winter: 70 

. .Air Quality: Generally high. 

.Water Quality: (I6) Groundwater has 1.5 to  4 ppm' fluoride. 

..Noise: Low. . .Elevation: 1,149 meters 

, w  
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TRANSPORTAT I ON AND UTI t I TI ES 

. .Utility or  Energy Transmission Corridors and Facil i t ies Ld 
E l  Paso Natural Gas Pipeline is located on the ci ty  limits. Chevron 8 oil  pipeline 
is located a t  the ci ty  limits. 

, ,Transportation Corridors o r  Facil ities 

Interstate freeway 80N located 10 kilometers north of the city lfmits. The junction 
of Idaho Highways 30 and 93 is located in Twin Falls. Major east-west railroad 
lines service Twin Falls. 

POPULATION 

Site: Twin Falls, Idaho 

. ,General Description of Population (1 

1940 1950 1960 1970 1977 est. 

11,965 17,600 20,126 21 $914 24 , 500 

Twin Falls is the regional urban center. The city has 40 percent of the retai l  
trade and 50 percent of the industrial base of the South Central Idaho Region. The 
Twin Falls School District serves an area of approximately 100 square miles. 
There are seven grade schools, two junior h i g h  schools and one high  school. The 
College o f  Southern Idaho i s  the regional community college. There are 55 churches 
and t W 0  hospitals, 

..Economics ( l )  (9) 

The industrial base of the area is dependent on agriculture. The dominant crops 
of the area are sugar beets, potatoes, alfalfa,  and feed corn. The major mnu- 
facturing u n i t s  are i n  the food and kindred products classification. Twenty-two 
such industries are located i n  Twin Falls. Two of the largest food processing 
plants i n  Idaho are located i n  Twin Falls--Amalgamated Sugar Company and 
Frozen Foods, Inc, These two industries consume approximately 1,360 x 10~gatfKs 
of energy per year and employ approximately 1,500 to 2,000 people. 
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. .Geophysical Summary: Landsat false color infrared sa t e l l i t e  imagery reveals several 
curvilinear features near Magic Reservoir. These could be 
surface expressions of major fau l t  systems. A geothermal 
gradient of 92°C per km has been calculated from measurements 
of water wells i n  the prairie. The normal geothermal gradient 
for  this area should be 33OC per km. Geochemical thermometers 
indicate that temperatures exceeding 1 50°C are possible near 
Magic Hot Springs. 

U 

RESERVOIR CHARACTERISTICS 

. . Reservoir Surface: 26" to 7 2 O C  average 52°C 
Temperature : Subsurface : 

Geochemical:(19) Si02: 135" to  200OC from 14 sampling areas. 

100 to 300 l i t e r s  per minute. 

Na-K-Ca: 66" t o  220OC from 14 sampling areas. 

.. . F1 ow Rates : 

..pH: 7.8 t o  9.2. 

. .Total Dissolved Average 250, Magic Hot Springs: 1,213. 

. .Fluid Chemi~try:(1~) Wells i n  the Camas-Prairie are typified by: 

\ 

Solids: 

High s i l i ca  contents (50 t o  90 mg/l). 
pH averages 8.5, 
High fluoride contents (3  t o  17 mg/l). 
High carbonate . 
Low cal ci um, 
Low magnes i y m .  
Low po tass i urn. 
Low Chloride. 
Hatem are typically high i n  sodium bicarbonate, . 

. .Estimated 
Electrical Energy 
Potenti a1 : 

LAND OWNERSHIP AND LEASING. 

A FEDERAL 
(Acres) 

440,763 

9,564 

ary o f  Leasing Statu nd Needs: A l l  feder 
Hunt family o f  Dallas, Texas. 



CAMAS PRAIRIE SUBAREA 

The Camas Pra i r i e  i s  located i n  Camas and Blaine Counties i n  South Central 
Idaho. The p r a i r i e  i s  approximately 65 kilometers long and 16 kilometers wide. A 
large east-west trending basin, the Camas Pra i r i e  l i e s  a t  the t rans i t i on  zone between 
the geology o f  the Snake River P la in  t o  the south and the Idaho Bathol i th  t o  the north. 

Cretaceous g r a n i t i c  rocks o f  the Idaho Bathol i th  form the northern border and 
Pliocene Idavada volcanic rocks are found along the southern margins of the pra i r ie .  
Holocene basalts are found i n  the southeast corner of the basin. The Holocene f lows 
extend southward onto the Snake River Plain. The basin i s  f i l l e d  w i th  Pliocene- 
Pleistocene sediments. The Pra i r i e  Basin i s  thought be a fau l  t -control led graben 

b- 

structure w i th  displacement i n  excess o f  300 meters.( @I 
Thermal water occurrences i n  the Camas Pra i r i e  are sparsely d is t r ibu ted  over the 

area. Measured surface temperatures range from 26OC t o  72OC and average 52°C. The 
higher temperature thermal occurrences seem t o  be concentrated i n  the western regions 
o f  the basin near the Mt. Bennett H i l l s .  
wells i n  the western region o f  the basin. 

may be due t o  the higher number o f  'fm 
phPe The p o s s i b i l i t y  o f  a large thermal reservoir  within the sedimentary f i l l  

basin i s  thought t o  be neg l ig ib le  by the Idaho Department of Mater Resources. 
This i s  because 300 meter i r r i g a t i o n  wells penetrating the en t i re  thickness o f  
sediments near the basin's center have encountered cretaceous grani te and no evidence 
of a geothermal reservoir. Temperatures from explorat ion wells are not expected 
t o  be greater than 100°C f o r  most o f  the basin. The area around Magic Hot Springs 
may prove higher temperatures from local ized f a u l t  zones which allow, deeper c i r cu la t i on  
o f  f luids. Temperatures'exceeding 15OOC may be possible near Magic Ho @!rings. ' This 
high temperature i s  indicated by the quartz geochemical thermometery, 

Temperatures o f  the 100°C magniture would be s u f f j c i e n t  f o r  some indus t r i a l  . 
appl icat ions such as drying o f  grain, a l f a l f a ,  and vegetables, environmentally- 
cont ro l led animal husbandry, and animal slaughter operations. The main industry i n  
the Camas Pra i r i e  i s  agriculture, p r i nc ipa l l y  hay, wheat, and cat t le .  

The largest  community i s  Fa i r f i e ld  which has a population of 400. (3)  Fai r f ie ld ,  
elevation 1,544 meters, has ver 8,538 heating degree day a year and over 210 cm o f  
snowfall during the winter. 918) The community depends on l oca l  wood, and trucked- 
i n  bo t t led  gas and heating o i l  for  spaceheating. The development o f  a 100°C thermal 
w e l l  i n  F a i r f i e l d  could provide energy f o r  a new industry and spaceheat the town. 

The thermal water geochemistry and recent basal t  flows near Magic Hot Springs 
show def in i te  promise of high temperature waters. This area needs further geophysical 
work and deeper d r i l l i n g  t o  prove the existence o f  a high-temperature reservoir. 
Temperature estimates ind icate tha t  temperature o f  150°C t o  200°C may be possible. 
A t  these temperatures e l e c t r i c a l  generation Os a possible fu ture development. 

Scenario Project ion 

Assuming an adequate resource i s  proven, an estimated 50 mw o f  e l e c t r i c a l  
generation capacity could be developed a t  Magin Hot Springs by 2020. Table 7-D l i s t  
the s i t e  spec i f i c  data describing Magic Hot Springs and the Camas Pra i r i e  Subarea. 

L1 
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Table 7-D 

DATA SUMMARY FOR CAMAS PRAIRIE, CAMAS COUNTY, IDAHO 
W 

SITE LOCATION AND PHYSICAL DESCRIPTION 

0 .  de: 

..Longitude: 

0 .  de : 

..Longitude: 

. . Recti 1 inear: 

. ,County: 

T 1 S, R 17 E, Boise Meridian 

Camas 

. .Adjacent Counties: 

. .Topography: 

Elmore, Blaine, Goading, Lincoln  

The relatively f l a t  p l a i n  slopes very gently from west to  east  
w i t h  an elevatfon of 1,520 meters l'n the western area and 
1,483 meters In the eastern portions. To the north the Soldier 
Mountains rise abruptly from the prairie t o  heights of 3,048 
meters. These mountains are very rugged. 

Principally agriculture. 

Continuation o f  the present land uses, 

Area Is a highly aesthetic mountain pratrie area. 

. .Present Land Use: 

. .Future Land Use 

. .Historical/ 
Arc hae ol o g i ca 1 
Significance: 

GEOLOGICAL/GEOPHYSIUU D 

irie area itself consists o f  alluvium and colluvium of 
Pliocene to Holocene age. The thickness o f  the sedtmentary 
material i s  generally less than 350 meters. The Camas Prairie 
is thought  t o  be a graben structure located a t  the transition 
zone between the Idaho Batholith t o  the north and the Snake River 
Plain to the south. The basin trends east-west and normal faults 
of the northwest portions of the priarie have a distinct en- 
echelon relationship t o  the Mount Bennett Hills faul t  structures 
t o  the west, The northern border of t basin consist of 
Cretaceous granitic rocks o f  the Idaho tholith and Eocene vol- 
canic rocks of the chall is  formation, which are rhyolites and 
andesites. Lower Pliocene Idavada volcanic rocks are found along 
the southern margin of the prairle and middle PleJstocene basalts 
are found along the southwestern and southeastern edges. Holocene 
basalts are found south of Magic. Reservoir and these f lows  extend 
south i n t o  the Snake River Plain, 

bd 
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Table 7-D (cont.) 

GEOTHERMAL DEVELOPMENT STATUS 

ki b .Present 
Development 
Status: explorat ion ac t i v i t y .  

b . Projected o r  
Planned 
Development: 

Federal leases have been issued, but there has been no 

Exploration f o r  high temperatures neap Magic Hot Springs i s  
projected for the 1990's and a 50 mw e l e c t r i c a l  generation 
f a c i l i t y  could be on l i n e  by 2020. 

INSTITUTIONAL CONSIDERATIONS (Federal) 

I n s t i t u t i o n a l  Agency and Status o f  Requirements 
Requirements Public Att i tudes . . . . . . (i .e, , EIA/EIS Requirements) 

Federal Geothermal 
Resource Lease 
(30 CbF.Rb 3000) 

National Environ- 
mental Pol i c y  Act 
(42-ubsbc* 4331) 

Federal Water Pol- 
l u t i o n  Control Act 

Federal Safe Drink- 
i ng  Water Act 

(33 U e S a C a A .  1251) 

(42  U . S b C b ( A )  300) 

Leases are made pursuant 
t o  the Geothermal Steam 
Act o f  1970 (84 Stat. 1566) 
(30 USC 1001-1025) 
BeLbM., UbSbGbs. 

An E.I.A. i s  required 
before leases are 
issued. E.P.A. 

The national goal o f  t h i s  
Act i s  t o  a t t a i n  -0- 
po l lu t ion  by 1985, E.P.A. 

This Act i s  concerned w i th  
protect ion o f  underground 
water resources tha t  could 
be used f o r  domestic water. 
E.P.A. 

Leases are non-competitive. Special 
conditions are required i n  the leasc 
with regard t o  potent ia l  archaelogic 
and h i s t o r i c a l  si tes, adjacent road. 
less areas, and c r i t i c a l  hab i ta t  arc 

A prel iminary E.A.R. could be requir 
before an explorat ion d r i l l i n g  projc 
I n  general an E.1.A. i s  requSred for 
at 1 projects invo lv ing explorat ion 
and development. An E.1.S. w i l l  be 
required f o r  any major action. 

Groundwater i s  included under t h i s  E 
and the re in jec t ion  of geothermal 
e f f luen t  w i l l  require permits. 

The Act s e t s  standards f o r  wel ls anc 
wel l  d r i l l i n g  and could inf luence 
future geothermal we1 I s  b 
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I Table 7-0 (cont.) 
~ 

~ , INSTITUTIONAL CONSIDERATIOM (State) 

lease term i s  10 years and can be 
continued w i t h  d i l i g e n t  development. 
Rentals are se t  by the Board. 
leases have been granted on s ta te  
lands. Lease s ize  i s  l i m i t e d  t o  a 
maximum o f  040 acres/lease. 

Severa 

ases on s ta te  lands The State Board o f  Land 
(Idaho Code 47-601 Commissioners i s  authorized 
et,se Chapter 16, t o  issue leases for  geo- d eo t  ermal Resources) thermal resources under-. 

l y i n g  s ta te  and school 
lands. 

The regulatory powers o f  

Resource Act are placed 
i n  the Idaho Department o f  

Geothermal resource 
permits thh s ta te  Geothermal 
(Idaho Code 42-4001 

Chapter 40, w Geot ermal Resources) Water Resources. 

Any p r i va te  owner, o r  holder o f  a 
s ta te  o r  federal  lease o f  geothermal 
resources must f i r s t  apply f o r  a 
geothermal resource permit  from 1.D.W 
before any d r i  11 i n g  operations can 
begi n. 

Under the Idaho Geothermal Resources 
Act, appl icants can be required t o  
make an appl icat ion t o  appropriate 
the pub l ic  waters of the state, 

Water Appropriat ion 
(Idaho Code 42-101 
et,se # Chapter 1 
&Appropriation) 

I n j e c t i o n  we l ls  
(Idaho Code 42-3001 

P aste Disposal and 
I n j e c t i o n  Wells) 

The Idaho Department o f  
Water Resources issues 
water appropr iat ion.  per- 
mi ts  and a water r i g h t  
1 i cense. 

Permits are issued by the 
Department o f  Water 

Chapter 39 Resources . 
No waste disposal o r  i n j e c t i o n  we l l  
can be constructed i n  Idaho unless 
a permit  has been issued by I.D.W.R. 
The approval o f  t h i s  permit  i s  con- 
t ingent  upon the approval o f  the 
Department o f  Health and Welfare. Thl 
proposed we l l  i s  reviewed t o  see i f  
i t  \ r i  11 unreasonably con taminate o r  
deter iorate the q u a l i t y  of the ground, 
water below the adopted water  q u a l i t y  
standards o f  the state. 



Table 7-D (cont.) 

lpi 
INSTITUTIONAL CONSIDERATIOfJS (Local ) 

I ns t i t u t i ona l  Agency and Status o f  Requirements 
Requirements Pub1 i c .  A t t i  tudes (i .e. E I A I E I S  Requirements) 

Comprehensive Camas County 
Plan Comni ss i  on 

Zoning Ordinance 

Subdivision 
Ordinance 

Planning and Zoning 
Commission 

ENVIRONMENTAL FACTORS 

Special Use Permits for  construction 
and nonconforming use. 

. .Percipi tat ion 

. .Days o f  Sunshine 

21 1 . 3 cm snow annual l y  
(Annual ) : 

(Annual ) : 300 

39.7 cm prec ip i ta t ion  annually 

. .Average il an ua ry Ju ly  
Tempera t u  r e  : M i  n i mum: -16'C 7.7OC 

Maximum: -2 . 4°C 29.3"C 
..Degree Days 

(Annual): 8575 

. . A i  r Qua 1 i ty : 

. .Geologic Factors: 

. .Water Qual i ty :  

. .Noise: Low . 

High 

High f luor ide  i n  groundwater. 

..Elevation: 1,520 meters . 
.Endangered SPeCies(") Flora: Antemisa papposa - threatened 

Astnagalus antratus - endangered 
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Table 7-0 (cont.) 

RANSPORTATION AND UTILITI 

U t i  1 i ty  or  Energy Trans 
i Natural gas lines are ,located i n  the Wood River drainage 15 km east  of Magic 

Reservoir and 33 km east  of Fairfield. 
areas o f  Camas Prafrie. 

.Transportation Corridors or Facilities: . 

Rural power lines service the agricultural 

I State Highway 68 services the area, junction of Highways 68 and 48 is a t  
Fairfield. ‘Union Pacific ra i l  service to Magic Reservoir and Fairfield from 
Twin Falls. 

POPULATION 

..General Description of Population (3)  

The community of Fairfield is the only major community and i ts  population is 
only 400. The populatton density of the area i s  less  than one person per square 
mile. 

(3) 

I The principal econom 
act ivi t ies  are cat t le ,  alfalfa, and winter  wheat. Secondary industries are 
largely related t o  recreation. 

activity i n  the area is agriculture. The major agricultural 
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HAILEY-SUN VALLEY SUBAREA 

The Hailey-Sun Valley area is located i n  the northern por t i  of South Centra 
Idaho, along the Big Wood River. The Big Wood River forms a deep broad valley l e a k g  
from the Snake River Plain nor th  i n t o  the Boulder Mountains, 

The area's geology is characteristically a h ighly  glaciated topography carved out 
of Paleozoics limestones and other sediments which are unlain by Paleozoic quartzite. 
Northwest and north-trending faults are present. Early Cenowic chat1 i s  volcanic 
rocks outcrop i n  the northern areas near Sun Valley and are the youngest rock i n  the 
area. The Big Wood River Valley is partially f i l l ed  w i t h  glacial and alluvial deposits. 

Isolated hot springs are generally found along the major east-west-trending 
tributary valleys of the B i g  Mood River. The springs generally are venting from the 
base of the Paleozoic limestone and quartzite block which forms the western border of 
the Big Wood River Valley. 
and s i1  'ca geochemtcal thermometers indicate 130°C is the maximum temperature a t  
depth, 123) 

Temperatures of the hot springs range from 47" t o  80°C 

Three thermal locations i n  the Hailey-Sun Valley Subarea are of commercial 
importance for spaceheating: Sun Valley-Guyer Hot Springs , Clarenden Hot Springs, and 
Hailey Hot Springs. All three areas are being developed for  spaceheating. 

The expanding recreation industry i n  the Sun Valley area has created a growing 
demand for  secondary recreation homes and had rapidly increased the local population 
of the Big Wood River Valley. Hot springs i n  the Ketchum area near Sun Valley are 
being used for  spaceheating homes and a t  least  one floral shop. Most of the development 
i s  occurring along Warm Springs Creek near the base of -the ski area. The water tempera- 
ture is 55" t o  7 O O C .  

Clarendon Hot Springs is located approximately 10 kilometers north of Hailey along 
Deer Creek. Numerous springs and a t  least  three shallow wells i n  the area have 4 2 O  
t o  4 7 O C  water. A recent subdivision development a t  Clarendon Hot Springs is planning 
on u t i l i z i n g  this water t o  spaceheat some of the area's homes. 

Hailey Hot Springs i s  located along Cory Creek amroximately 8 kilometers from 
Hailey. The temperature of this spring is  59°C. In addition t o  this hot  springs,  
several wells i n  the Hailey area are reported t o  be thermal. 
these thermal fluids for spaceheat may be possible, w i t h  the use of water t o  airheat 
pumps . 

Expanded development o f  

The Hailey-Sun Valley area i s  one of the more rapidly-growing areas i n  the state. 
The 1970 population o f  this area was 3049. 
and i n  1977 the population was over 5,000 people. f3f This represents a 43 percent 
change i n  the permanent residential population bu t  does not  include the season or  
winter weekend population which can double and triple the local population. The largest 
growth has occurred i n  the Hailey and ketchurn areas where major condominium and 
recreation home developments have been centered. 
issued i n  Ketchum and 28 were issued i n  Hailey. (3) 

In 197 he population had risen t o  4,151 

In 1976, 195 b u i l d i n g  permits were 
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Table 8-D 

DATA SUMMARY FOR HA1 LEY-KETCHUM-SUN VALLEY 

Hailey Hot Springs, set. 18, T 2 N ,  R 18 E, 
Discharge: 70 gpm 
Temperature: 59°C 
Fluoride Count: 12 milligrams per l i tre 
TDS: 273 
pH: 806 

Environment: 
Elevation: 1,624 meters Mean Temperatures : January July 

Maximum: -7OC 27.8"C 
Mi n i mum: -16.7OC 2.7OC 

Heating Degree Days: 8070 
Mean Precipitation: 230 cm o f  snow annually 

37.7 cm precipitation annually 
Population: 1,980 (1918) 

KTCHUM-SUN VALLEY: 

Guyer Hot Springs, Ketchum, sec. 15, T 3 N, R 17 E, Boise Meridian 
Discharge: 1,000 gpm 
Temperature: 70.5OC 
Fluoride Count: 16 milligrams per l i t re  
TDS: 334 
pH: 8 

Clarendon Hot Springs,  sec. 27, T 3 N R 17 E, Boise Meridian 
Discharge: 100 t o  250 gpm (estimatedj 
Temperature: 47OC 
Fluoride Count: 
TDS: 303 
pH: 8.2 

15 milligrams per l i tre 

Environment: 
Elevation: 1,771 meters 
Mean Temperature: Jan ua ry July 

Heating Degree Days: 9986 
Mean Precipitation: 309 cm snow 

Maximum: I -.t°C 27m8OC 
Minimum: -1607OC 2.7OC 

44.2 cm precipitation 
I 
1 Population: 3,000 permanent residents and approximately 10.000 seaso 
~ 

I 

1 

i 
I 
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Table 8-D (cont.) 

STATUS OF LEASING ACTIVITY IN SOUTH CENTRAL IDAHO 

52,600 acres of federal lands were recently leased t o  several members of the Hunt  family 
of Dallas, Texas. These leases were concenthted i n  Camas, Blaine, and Lincoln Counties 
One competitive lease was issued for 1,1383 acres i n  the Raft River KGRA t o  the Raft 
River Rural Electrical  Coop, Inc. 

County, for a t o t a l  of 25,000 acres. 

6. . 
Leasing ac t iv i ty  i n  South Central Idaho increased sharply i n  1978. Approximately 

A i l  other federal leases were issued p r i o r  t o  1978 and are concentrated in Cassia 

Total federal acreage leased i n  south central Idaho i n  1978 is 77,505 acres. 

Total s t a t e  acreage leased i n  south central Idaho i n  1978 is 6,098 acres. 

State Leases : 

Total :  6,546 acres 

Camas CountL 

Cassia County 

8,640 acres held by Raft River Rural Electrical Coop and Sun O i l  Company. 

Camas County 

1,578 leases he ld  by R. L. Bullock. 

Federal Geothermal Leases : 

Blaine Countx 

2,040 acres Caroline Hunt, Trust Estate 
2,394 acres H. H u n t ,  Inc. 
2,112 acres Lamar Hunt  

2,459 acres Caroline H u n t  
2,040 acres H. H u n t ,  Inc. 
2,560 acres Lamar Hun t  
2,505 acres Norma H u n t  

Total : 9,564 acres 

Cassia County 

1,480 acres L. H. Amur 
5,723 acres Delta Funds, Inc. 
1,883 acres Raft River Electrical Coop, Inc. 

15,787 acres SUNOCO Energy Development Company 

Total: 26,873 acres 
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Table 8-D (cont.) 

Lincoln County 

w 5,086 acres Caroline H u n t  
2,416 acres Caroline Hunt ,  Trust Estate 
2,352 acres H, Hunt, Inc, 
7,417 acres Lamar Hunt  
5,101 acres Nancy H u n t  
4,824 acres Nelson B, Hunt  
2,536 acres Norma H u n t  i 

The following RARE I1 areas are also possible geothermal resource areas. 

Cassia County 

Area 1: 

No Name f o r  geothermal area 

Location: Sec. 22, 
Discharge: 100 gpm 
Temperature: 38OC 
Aquifer Estimate: 

RARE I1 AREA: 84582, Cache Peak, (Sawtooth National Forest). High interest  i n  
this area for exploration. 

Area 2: 
I 

t h  National Forest). High interest I n  
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APPENDIX E 

Geothermal Development Region I V  

W Southeast Idaho 

Introduct ion 

The Southeast Idaho region encompasses seven counties: Bannock, Bear 
Lake, Bingham, Caribou, Franklin, Oneida, and Power. ' This region coincides 
with Idaho State Planning Region V and the Bureau o f  Land Management, Burley 
and Idaho Fa l l s  D is t r i c t s .  Power, Bannock and Oneida Counties are i n  the 
Burley BLM D i s t r i c t  and the other counties are i n  the Idaho Fa l l s  BLM D i s t r i c t .  
The major surface regulatory agency i n  t h i s  region i s  the Caribou National 
Forest . 

The region i s  sparsely se t t led  and population i s  la rge ly  concentrated 
i n  the American Falls-Pocatello Soda Springs, Preston, and Montpelier areas. 
Agriculture, the dominant industry, includes dry and i r r i g a t i o n  farming and 
1 ivestock grazing. Potatoes, a l f a l f a ,  wheat and barley are the pr inc ipa l  
crops. An established phosphate mining and processing industry i s  the s ign i -  
f i c a n t  i ndus t r i a l  development o f  the region. Major phosphate processing 
plants are located i n  Pocatello and Soda Springs. The region also supports 

processing plants. 

An adequate t ransportat ion network connects the population centers and 
secondary roads provide access t o  more remote areas. 
a r te r i a l ,  services the center and northern port ions o f  the region. Numerous 
s ta te  highways provide access between the smaller population centers. The 
Union Pac i f i c  Railroad owns and operates the trackage i n  southeast Idaho 
where two major routes exist ,  an east-west r a i l  route along the Snake River 
P la in  between Idaho Fal ls, Pocatello and Boi 
between S a l t  Lake City, Preston, Soda Spring 

A major  petroleum pipe l fne supplies the Pocatel lo area and a major 
natural gas p ipe l  i ne  suppl i es  the Soda Springs and Pocatell o areas, E l e c t r i c  
Power i s  d is t r ibu ted  by two publ ic  u t i l i t i e s :  Utah Power and Lfght  Co. and 
Idaho Power Co. 
customers along the eastern State border i n  Caribou and Bear Lake Counties. 
The City o f  Soda Springs has a municipal power system. 

The Snake River P la in  province includes the northern port ions of Power, 
Bannock and Bingham Counties. The Basin and Range Province includes Franklin, 
Bear Lake, Caribou, Oneida, and Southern Bannock Counties. 
region can be con.  ered r u r a l  - w i th  a t o t a l  population estimated a t  
1 23,200 people. The major i ty  o f  t h i s  population resides i n  Pocatello and 
Soda Springs areas. A l l  other communities i n  the region have populations o f  
less than 2,500 people. Table 1-E l i s t s  the population o f  Southeastern 
Idaho by county. 

In te rs ta te  15, the major 

and a north-south r a i l  route 
- -  nd Pocate110 

The Lower Val ley Power and L igh t  Cooperative serves ru ra l  

The Southeastern Idaho region consists O f  two geographical provinces. 

I n  general the 
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Population of Southeast Idaho, by Counties 

Coun ty-Reg ion 

Bannock 

Bear Lake 

Bingham 

Caribou 

Fran kl i n  

Oneida 

Power 

1)  Sources: 

Table 1-E 

1950 

41,745 

6,834 

23,271 

5,576 

9 , 867 

4 , 387 

3 988 

1960 

49 , 342 

7,148 

28,218 

5,976 

8,457 

3 , 603 

4,111 

Total Population 

1970 

52 , 200 

5,801 

29,167 

6 , 534 

7 , 343 

2,864 

4 , 864 

1973 

54 y 500 

5,900 

30 , 800 

6,500 

7 , 500 

2,900 

4 900 

1974 

55 , 200 

5,800 

31,900 

7,000 

7 6.QO 

3 , 300 

5,000 

G 

U.S. Bureau of the Census, Number o f  Inhabitants,  Idaho 
(1960 & 19701 

Idaho Bureau of V i t a l  S t a t i s t i c s ,  February 1975 
(1973 & 19741 

1977 

58,000 

6 , 700 

33 , 200 

8,000 

8,200 

3 , 300 

5,800 

2) Source: County Prof i les  o f  Idaho, 1978, Idaho Div is ion o f  Budget 
Pol i c y  Planning and Coordination. 
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Geothermal Development Potential : 

Table 2-E l i s t s  the annual t o t a l  energy demand o f  these industr ies. These 
nine indust r ies can be broken i n t o  two groups: Those plants concerned 
with ore processing, and those plants concerned w i th  food processing. 
are four  ore reduction plants; three are phosphate plants and one Port land 
Cement plant. These four plants are among the top s i x  energy consuming 
indus t r i a l  p lants i n  Idaho. The c mbined t o t a l  energy demand o f  these four 
plants i s  12,000 x 109 BTU/year.(2! The major i t y  o f  t h i s  energy demand i s  i n  
the form of e lec t r i ca l  power. 
energy i n  these plants. The only major contr ibut ion geothermal energy could 
make t o  t h i s  energy demand i s  t o  provide addi t ional  e lec t r i ca l  generation 
capacity. The phosphate mining and processing re la ted  loads to ta l s  approxi- 
mately 460 MW. Idaho Power supplies roughly two-thirds o f  t h i s  load and 
Utah Power and L i  

There are nine major indus t r ia l  energy consumers i n  South Central Idaho. 

There 
u 

There i s  no market f o r  d i r e c t  use o f  geothermal 

provides one-third. Natural gas provides the addi t ional  energy required. ?Q 
The f i v e  major food process plants o f  Sou$heast Idaho are p r inc ipa l l y  

cerned with potato pr0cessi.n . The t o t a l  combined energy demand o f  these 
f i ve  Plants 3s 2,640 BTU/Yr. (43 These plants are located i n  the Snake River 
P la in  and could u t i l i z e  large volumes of geothermal f lu ids  d i rec t l y .  

I n  addi t ion t o  the potent ia l  i ndus t r i a l  market, several c m u n i t i e s  have 
po ten t ia l  f o r  d i rec t  use o f  geothermal f l u i d s  for  spaceheating. 
which have spaceheating potent ia l  are: 
Soda Springs, and Preston. 

Springs-Conda area, the Pocatell o-Chubbuck area , the Northern Cache Val 1 ey 
area, and the Portneuf River area near Lava Hot Springs. 

Comnunities 
Pocatello, Chubbuck, Lava Hot Springs, 

Four subareas were examined i n  the Southeast Idaho region: the Soda 



Table 2-E 

hp.i 
MAJOR INDUSTRIAL ENERGY CONSUMERS 

Southeast Idaho 

FMC Corporation, Pocatello 

J. R. Simp1 o t  Fertil izer P1 ant  

Idaho-Port1 and Cement 

Monsanto Corporation 

Inkom, Bannock County 

Soda Springs,  Caribou County 

Lamb-Weston, Inc. 
American Falls,  Power County 

R.T. French Company 
Shelley, Bingham County 

Idaho Potato Packers Corporation 
Blackfoot, Bingham County 

J.R. Simplot Co. 
Aberdeen, Bingham County 

American Potato Co. 
Blackfo,ot, Bingham County 

(lo9 BTU/yr. 1 
Total Energy Demand 

Source: 

5 , 600 

2,920 

1,800 

1,700 

820 

520 

540 

380 

380 

'Industrial Waste Heat for Adjacent Communities, Rocket Research Co. 
(Ref. 2) .  
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CONDA KGRA and SODA SPRINGS SUB-AREA 

I n  August 1978, the Western Region, Conservation Manager o f  the U.S. 
Geological Survey declared 2,566 acres o f  federal BLM lands near Conda, Idaho, 
a KGRA. h Conda KGRA i s  Sec. 1, 2, 11, and 12; T. 8S., R 42 E,.Boise 
Mer id ian.k f  The area was declared a KGRA because of overlapping lease 
application. The Conda KGRA i s  i n  the Idaho Fa l l s  BLM D i s t r i c t ,  and i s  8 
kilometers nor th  .of Conda and 12 kilometers northeast of Soda Springs. 

The Conda KGRA and the City o f  Soda Springs l i e  i n  a northwest trending 
va l ley  of the Basin and Range physiographic province. The va l ley i s  f lanked 
by the Aspen Range t o  the east and the Chesterf ield Range t o  the west. The 
Snake River P la in  physiographic province fs 30 kilometers t o  the north. 

o f  Upper Paleozoic and Mesozoic marine sediments. 
west are a lso complexly fau l ted folds o f  lower t o  middle Paleozoic marine 
sedimentary rocks.(6) The area i s  thought t o  be w i th in  a wide zone o f  
th rus t  faul ts.  Overthrusting is thought t o  have occurred from l a t e  Jurassic 
t o  ear ly  Cretaceous. The fau l ted and thrusted mountain ranges are upthrown 
f a u l t  blocks which form the Aspen and Chesterfield. Ranges. The Blackfoot 
lava f i e l d  area i s  thought t o  be a downthrown graben structure. L e f t  l a t e r a l  
s t r i ke -s l i p  fau l ts  are also present.(7) The most recent rocks i n  the area 
are Quaternary basal t  and r h y o l i t i c  cones which fill the graben f l o o r  near 
Blackfoot Reservoir. 
geothermal heat source a t  depth.@) 

Travert ine mounds cover extensive areas from Blackfoot Reservoir t o  Soda 
Springs. These mounds are also ind icat ive of past hydrothermal ac t i v i t y .  
Several springs i n  the area are assoclated w i th  t raver t ine  deposits. The major 
mounds seem t o  be in t imate ly  associated w i th  major f a u l t  zones. 

Thermal springs o f  the area have surface t m erature which range from 
30° t o  58%. With average discharge 215 l /min.?d Published estimates o f  
temperature gradients suggest tha t  low temperature thermal water could be 
encountered a t  depths o f  1100 meters. Geophysical surveys ind icate geothermal 
reservoirs a r e  absent above 2 kilometers depth. High temperature resources 
may 6e present a t  depths greater t a 2 kilometers as at tested by Quarternary 
Basalts flows and r h y o l i t i c  cones. 197 Deep explorat ion d r i l l i n g  i s  needed 
t o  prove high temperature resources capable o f  generating e lec t r i ca l  power. 
Low temperature (less than 75OC) f l u fds  may be encountered a t  shallow depth 
i n  the f a u l t  zone near t raver t ine  mounds. 

Soda Springs produces 5 l/min. o f  58OC water. (10) The w e l l  was o r i g i n a l l y  
d r i l l e d  t o  supply hot  water heating f o r  the downtown area but  the water 
temperature was too low and the pro ject  was abandoned. Th r e  are 114 comer- 

of t h i s  tfiermal water would require the use of heat pumps. Travert ine deposi- 
t i o n  i s  s t i l l  very act ive a t  the w e l l  s i t e  
problem. 

Mountain ranges t o  the east are complexly faulted ant ic1 ines consist ing 
Mountain Ranges t o  the 

These r h y o l i t i c -  cones are a favorable ind ica t ion  o f  a 

A wel l  d r i l l e d  i n t o  a t raver t ine mound near the center o f  the City of 

c ia1 bui ld ings i n  Soda Springs and 1190 res ident ia l  uni ts.  7 11) Local use 

d pipe scal ing i s  a potent ia l  

I 
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Soda Springs, the county seat and commercial nucleus f o r  Caribou 
County, h i s t o r i c a l l y  has grown re la ted t o  expansion i n  the phosphate indus- 
try. 
population of the c i t y  t o  over 6,350 people by the year 2000. 8 1  f Expanding 
res ident ia l  development a t  Soda Springs should consider d r i l l  ing f o r  
thermal waters near the large t raver t ine mounds. Deep d r i l t i n g  may prove 
higher temperature along f a u l t  systems associated wi th  the t raver t ine  mounds. 

Table 3-E i s  a summary o f  the s i t e  spec i f i c  data regarding the Conda 
KGM and the c i t y  o f  Soda Springs. 

Future expansion o f  the phosphate industry i s  expected ouble the 
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Table 3-E 

Data Summary for Conda KGRA and Soda Springs,  Idaho 

..Latitude: 4 2 O  35' 

..Longitude: 1110 35' 

. .Rectilinear: T.85., R.42E. , Boise Meridian 

. . County: Caribou 

. .Adjacent Counties: Bannock, Bingham, Connevil l e ,  Bear Lake 

..Topography: Valley floor gently d ips  t o  the west. The valley floor 
has generally mild slopes and elevations of 1800 meters. 
Surrounding black mountains have steep slopes w i t h  ele- 
vations of 2700 meters. 

..Present Land Use: The major land uses are agriculture i n  the valley 
and mining i n  the mountainous areas. 
areas have extensive strip mines. 

Several 

..Future Land Use Plans: Continued expansion of strip mining for phosphate 
area. 

. .Aesthetic 

..Geologic 

s: Because of the area's industrial nature, the strip mining 
and aesthetic values are moderate. 

GEOLOG ICAL/GEOPHY S ICAL DESCRIPTION 

The area is a north-south structural depres- 
bly a graben. The area can be divided i n t o  

three geological realms: Lower Paleozoic marine sedi- 
mentary rocks on the western margins of the valley; Upper 
Paleozoic and Mesozoic sedimentary rocks on the eastern 
margins of the valley; and Quaternary lava and alluvium 
i n  the central portions o f  the area. Near the center of 
the B1 ac k f  oot Lava f iel  d, three prominent vol cani c cones , 
are situated along a northeast linear trend which suggest 
a fault. The structural framework of the Blackfoot Reser- 
voir area is highly complex. Paleozoic and Mesozoic rocks 
have Seen faulted and thrusted i n t o  mountain ranges. The 
southern half of the Blackfoot lava f i e ld  occupies a 
graben structure. Major thrust faulting has placed 
Paleozoic formations up over lower Triassic fo  
The trace o f  the thrust faul ts  trend northwest 
vaults offset  mountain blocks along east-west strike-slip 
faults. High angle normal faulting has created several 
horst  structures. 
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Table 3-E Cont'd 

GEOLOGICAL/GEOPHYSICAL DESCRIPTION Cont' d - 

Geothermal spr ings  and t raver t ine cones, and ti 
terrace structures cover extensive areas and have a 
close relationship t o  f au l t s  of the area. 

. .Geophysical Sumnary: (6) 

Audio-magnetotel luric work i n  the Blackfoot lava field area indicates 
t h a t  there is no low resistivity region. T h i s  has been interpretated by 
the FMC Co. As indicating t h a t  the warm wells and springs occupy a restricted 
volume within the upper  2 kilometers of the rock and if any geothermal poten- 
t i a l  exist i t  mus t  6e deeper than 2 kilometers. 

RESERVOIR CHARACTERISTICS 

. .Reservoir Temperature 

.Surface: 230 t o  58OC. 

.Subsurface: 

.Geochemical (61 

Na-K-Ca: 33OC t o  360OC. 
Si02: 800 t o  3600 C. depending on assumed quartz equilibrium 

..Flow Rates:t6) 400 t o  5,000 l / m i n  

. .pH: 5.9 t o  6.8 

. .Total Dissolved Solids: 1,000 t o  4,900 

. . F1 u id  Chemistry: (6) Corral Creek Well mg/l i t re  

Si02 : 28 
Ca : 701 
Mg : 263 
Na : 101 
K : 237 
HCO3 : 2,845 

cog : 0 '  
SO4 : 898 
 PO^ : 0 
c1 : 41 
F : 2.3 
NO3 : .16 
B .52 
N H 3  : 1.2 

Specific conductance: 4,519 

. .Estimated e l ec t r i c  Energy Potential: 50 mw 

390 



1 

Table 3-E Cont'd. 

LAND OWNERSHIP AND LEASING 

TOTAL AREA FEDERAL STATE PRIVATE 
(Acres) (Acres) (Acres) (Acres) OTHER 

..Land Ownership 1,140,OOO 450,192 112,517 551,847 2,556. KGRA 

,,Land Leased 

..Sumnary of Leasing Status and Needs: 

Conda KGRA designation became effective i n  August 1978. 
NO lease sale date has been set. 

No geothermal ledses, 350,000 acres of phosphate leases 

GEOTHERMAL. DEVELOPMENT STATUS 

. .Present Development Status: 

An exploration well was dril led into a travertine mound i n  the City o f  
Soda Springs i n  the 1940's. The well produces a highly carbonated, 
artesian 30% f 1 uid.  

. . Projected Deve ment: 50 MtJ of ele 

ENVIRONMENTAL FACTORS 

. .CLIMATE(l31 

..Prevailing Minds: N-S . .Precipitation (Annual ) : 

..Days of Sunshine (Annual): 285 
.Average Temperature 

460 cm Snowfall 
45 cm Precipitation 

J 

Maximum: 28 

olations of secondary a i r  
I equent violations of the maxi- 
1 
I e for particulates. The area has the 

lowest air qual i ty  i n  the state for particulates b u t  
only a few vio la t ions  of the 24 hr. average for 
sul p h u r  dioxide. 

w 
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Table 3-E Cont'd. 

ENVIRONMENTAL FACTORS (Cont ' d l  

. .WATER QUALITY: L. 
ide  i n  some ground water. 

.,NOISE: High noise leve ls  near indus t r ia l  and mining areas. 

..ELEVATION: 
\ 

1889 meters a t  Conda KGRA 
1800 meters a t  Soda Springs 

Endangered Species: 
. .BIOLOGICAL 

. Fa una : 
Northern Rocky Mountain Wolf - Canis Wpis inremotus 

American penegrine falcon - .- Fa1 co perregrinus anaturn 

The Whooping Crane - - Grus Americana 

TRANSPORTATION AND UTILITIES: 

. . U t i 1  i t y  or  Energy Transmission Corridors and Fac i l i t i es :  
Natural Gas Pipel ine 
138 kv l i n e s  

a t  Soda Springs and Conda plants. 
a t  Soda Springs 

. .Transportation Corridors o r  Fac i l i t i es :  

Junction o f  Idaho Highway 30 and 34 a t  Soda Springs. 
State Highway 34 t o  Conda. 
Secondary roads are general ly gravel and d i r t .  
Union Pac i f i c  Railroad services Soda Springs, the Conda Mine and 

the FMC Company plant. 

POPULATION: 

. .General Description of Population: 
The population o f  Caribou County i s  approximately 5,500 with the 
major i ty  o f  tha t  population l i v i n g  i n  Soda Springs (pop. 4,000). 
Approximately 25% o f  the county population l i v e s  on farms. 
Population project ions c a l l  for an addi t ional  2,000 people t o  l i v e  
i n  Soda Springs by 2000. 

The economy o f  the Conda KGRA and Soda Springs Area i s  dependent on 
agr icu l ture and phosphate mining and processing. The major employ- 
ment i n  the area i s  re la ted t o  phosphate ext ract ion and ref in ing.  
The phosphate industry i s  expected t o  grow rap id ly  between now and 
2020. The r e s u l t  w i l l  be increased growth and economic st imulat ion 
i n  Caribou County. 

. .Economics: 

ci 
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POCATELLO-CHUBBUCK SUB-AREA 

The Pocatello-Chubbuck area is located along the southern margin of the 
Snake River Plain a t t h e  interface between the Snake River Plain and the 
Basin and Range physiographic provinces' The City of Pocatello and the City 
of Chubbuck l i e  i n  close proximity t o  one another a t  the mouth of the Portneuf 

.c$ 

River Valley. 

which is truncated by the east-west faul ts  of the Snake River downwarp a t  
Pocatello. The upper stratigraphy o f  the plain area consist of Pliocene and 
Pleistocene sediments and Holocene alluvium. The deepest water wells i n  the 
Chubbuck area reached a depth of 180 meters and have not penetrated the valley 
f i l l .  The area i s  suspected t o  be underlain by Miocene and Pliocene Basalts. 

Thermal wells i n  the area have temperatures of 20OC t o  40OC. Geothermal 
gradients of thermal wells i n  the Chubbuck area suggest a temperature of a t  
least  1210C a t  a depth o f  760 meters. Geochemical analysis of existing wells 
show a reservoir temperature of 115OC (131 and heat flow data indicates 
that temperatures o f  lOOOC and 200OC can be obtained a t  depths of 1-2 kilo- 
meters and 3-4 kilometers respectively. (14) 

The Portneuf River Valley is a major north trending structural valley 

Four types of energy sources are readily available and currently used 
i n  Pocatello: electricity,  natural gas, oi l  and some coal wi th  e lectr ic i ty  
being the major form of energy consumed. High electrical demand is due t o  
the location of FMC Corporation phosphate reduction plant and the J.R. Simplot 
Ferti l izer plant which use electrical furnaces t o  refine the ore. The second 
greatest demand for  electrical energy is fo r  irrigation. 
priority use and industry i s  cut back when power shortages occur. The FMC 
plant yy a t  50% of.capacity i n  the summer of 1977 due t o  the lack of electri-  
city. c 

Irrigation is  a 

Major natural gas consumers i n  Pocatello are the J.R. Simplot Company 
f e r t i l i ze r  plant and residential consumption for spaceheating. Other major 
natural gas consumers i n  the area are Lamb-Weston, a potato processing plant 
i n  American Falls, and the American Potato Company processing plant i n  
Blackfoot. The Lamb-Meston Company consumes natural gas in excess o f  $200,000 
per month i n  the winter and 75% that figure i n  the summer. The American 
Potato Compan consumes natural gas a t  a ra te  of $300,000 per month during 

f 1 u ids  . 
The Pocatello-Chubbuck area is an ideal location for locating new indus- 

tries. The Union Pacific Railroad serves the area w i t h  a major east-west 
l ine and a major north-south line. 
sect a t  Pocatello. The area i s  the trade center of the region and the center 
o f  agriculture. New industries, particularly new food processing fac i l i t i es ,  
which locate i n  the Pocatello area, should consider, geothermal energy. 
The geothermal resources need to be proven before industry will consider the 
geothermal energy option. 

the winter.(l f 1 Both o f  these plants could use large quantities of geothermal 

Interstate 15 and Interstate 15W inter- 
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A second major market for  geothermal resources is for  spaceheating new 
residential homes. The major population center of Bannock County is the 
Pocatell o-Chubbuck area. 

Both communities are expected t o  double i n  population by 1990. Table 
4-E lists the 20 year population projections for  Pocatello and Chubbuck. 
New subdivisions i n  the area should consider geothermal spaceheating. 



I 

Table 4-E 

POPULATIONS PROJECTIONS (161 

Year Pocatel 10 Chub buc k 
- .  

1977 42,702 4,242 

1980 56,462 5,920 

1985 64,566 6,920 1 

1990 72,695 7,918 

1995 80,848 9,018 ' 

2000 89,999 10,130 

Scenario Projections: 

Pocatello-Chubbuck area could reach 50 x 109 BTU per year 6y 1985. 
f u l  development of the  first geothermal space heating project could lead t o  
incremental development o f  geothermal space heating systems a t  a rate of 
50 x 109 BTU every five years u n t i l  the year 2000. 
para1 1 el the predicted popu 

expansion of the area's agricultural economy. New food processing plants 
are expected t o  be bui l t  i n  Idaho i n  the future and the Pocatello area is 
a central location. 
Chubbuck area where there is sufficient available space. 
zation o f  geothermal energy i n  the Chubbuck area is projected t o  reach up 
t o  200 x 109 BTU/year by 1990. 

Chubbuck geothermal area. 

Residential u t i l i za t ion  of geothermal energy for  space heating i n  the 
Success- 

Th i s  
ion growth for  the area* 

Industrial u t i l i za t ion  of geothermal energy will be closely tied t o  the 

I 
I .  

New ihdus t r ia l  plants will thost likely be located i n  the 
Industrial uti1 5- 

Table 5-E i s  a summary of s i te  specif a regarding the Pocatello- 



Table 5-E 

DATA SUMMARY FOR POCATELLO-CHUBBUCK SUB-AREA 

SITE LOCATION AND PHYSICAL DESCRIPTION . 

. .Latitude: 420 56' 30" N 

..Longitude: 1120 26' 00" 

. .Recti l inear: T 6 S, R 34 E, Boise Meridian 

. .County: Bannock 

. .Adjacent Counties: Power, Oneida, Frankl in, Car 

..Topography 
The Pocatello-Chubbuck area i s  a r e l a t i v e l y  f l a t  
mouth o f  the Portneuf River Valley. The area i s  
f lood p l a i n  o f  the Portneuf and Snake Rivers. 

..Present Land Use: 

bou, Bingham 

area located a t  the 
charac ter is t i ca l  l y  the 

The major land uses i n  the Pocatel lo area are urban res ident ia l  and 
commercial, and i n d u s t r i a l  areas located west of the c i t y .  

The major land uses i n  the Chubbuck area are ag r i cu l tu re  with sugar 
beets, potatoes and a l f a l f a  being the p r inc ipa l  crops. 

..Future Land Use Plans: 

The City of Chubbuck i s  r a p i d l y  becoming the bedroom community o f  
Pocatel lo .  Rapid res ident ia l  development i s  expected. New food processing 
indus t r ies  w i l l  most l i k e l y  be s i t e d  i n  t h i s  area due t o  adequate spaces. 

GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

..Geologic Description: (131 (171 

The area i s  general ly located along the southern margin o f  the Snake River 
Plain. The s t ra t igraphy of the area i s  dominated by Pliocene and Pl iesto-  
cene sediments and Holocene alluvium. 
of Pocatel lo are massive Paleozoic marine sediments. 
s t ruc tu ra l  control .  
system are truncated by east-west trending f a u l t s  o f  the Snake River P la in  
i n  the  area o f  Pocatello. The Portneuf River va l l ey  i s  a major nor th  
t rending s t r u c t u r a l l y  cont ro l1  ed Val ley. 
va l l ey  are truncated by east-west f au l t s  a t  Chubbuck. 

Fau l t  b lock mountains t o  the south 
The area shows strong 

North-south t rending f a u l t s  o f  the Basin and Range 

The north-south f a u l t s  o f  t h i s  

tp; 
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Table 5-E Cont'd. 

u .  RESERVOIR CHARACTERISTICS 

SITE: Pocatel lo-Chubbuck 

..Reservoir Temperature (I3) - Well a t  Chubbuck 

..Surface: 40.5OC. 

. .Subsurface: 

. .Geochemical 
SiO2: 65OC 

Na- K-Ca : 185OC 

..Flow Rates: 15 gpm 

. .pH: c14) 7.7 

. .Total Dissolved Solids: (13) 706 

..Fluid Chemistry: 

GEOTHERMAL DEVELOPMENT STATUS 

. .Present Development Status: Non 

.Projected or  Planned Development; C181 

proposes t o  develop a residential industrial 
park based on cascading temperatures of geothermal f l u i d s .  
Project projections are based on a 1200 t o  1480 resource being developed. 
Currently there is one well which produces 410C water. 
Projected developments include: 

commercial u n i t s ,  a feed yard, vitamin and wheat germ plants, potato 
processing plant, greenhouses , and irrigation projects. 

I 
I 

~ 

I 
350 residential units and 5 acres o f  

] t i  
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Table 5-E' Cont'd. 

INSTITUTIONAL CONSIDERATIONS - Federal 

Institutional 
Requirements 

Federal Geothermal 
Resource Lease 
(30 C.F.R. 3000) 

National Environ- 
mental Policy Act 
(42-U.S.C. 4331 1 

Federal Water Pol- 
lution Control Act 
(33-USCA 1251 ) 

Federal Safe Dr inking  
Mater Act 
(42 U.S.C. (A) 300 

' Agency and Status of Requirements 
(i .e. EIA/EIS Requirements) 

Leases are non-competi tive. 

Public Attitudes 

Leases are made pur- 
w a n t  t o  the Geother- 
mal Steam Act of 197Q 
c84 Sta t .  1566) 
C30 USC 1001-1025) 
B.L.M. 
U.S.G.S. 

An E. I .A.  is required A preliminary E.A.R. could 
before leases are be required before explora- 
i ssued. t i o n  dril l ing.  In general 
E.P.A. an E.I.A. is required for 

a l l  projects involving ex- 
plora ti on and development. 
An E.I.S. will be required 
for any major action. 

The national goal of Groundwater is included 
t h i s  Act is t o  attain under this act  and the 
-0- pollution by 1985. reinjection of geothermal 
E.P.A. eff 1 uent w i  11 require 

permits . 
T h i s  Act is concerned The Act sets standards for 
w i t h  protection of wells and well d r i l l i n g  and 
underground water could influence future geo- 
sources that could thermal wells. The upper 
be used for  domestic aquifer of the basin is the 
water . supply of domestic and irri- 
E.P.A. gat ion water for  the area. 

Reinjection of water for geo- 
thermal wells will require 
permits under this Act. 
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Table 5-E Cont'd. 

I c i  

I INSTITUTIONAL CONSIDERATIONS - State 
I 

Institutional Agency and Status of Requirements 
Requirements Pub1 i c  A t t i  tudes (i .e. EIA/EIS Requirements) 

eothermal Resource 
' 

The regulatory powers Any private owner, or holder of 
of the s ta te  Geother- a s ta te  or federal lease of geo- 

et.seq. Chapter 40. ' placed i n  the Idaho apply for a geothermal resource 
Geothermal Resources) Department of Water permit from I.D.W.R. before any 

I Permits. 
1 (Idaho Code 42-4001 a1 Resource Act are thermal resources must  first I 

Resources. d r i l l i n g  operations can begin. 

The Idaho Department Under the Idaho Geothermal Re- 
of Water Resources sources Act, applicants can be 
issues water ~ appro- required t o  make an application 

a water r i g h t  of the state.  
1 icense. 

Water Appropri a ti on 
(Idaho Code 42-101 
et.seq. Chapter 1 
Mater Appropr-sat ion) priation permits and t o  appropriate the public waters 

I 

Injection wells 
(Idaho Code 42-3001 

Chapter 39 

Injection We1 1 s 1 

No waste disposal o r  injection 
well can be constructed i n  Idaho 
unless a permit has been issued 

this permit is contingent upon 
the approval of the Department 
of Health and Welfare. The 
proposed well is reviewed t o  see 
if i t  will unreasonably conta- 
minate or  deteriorate the 
quality of the groundwater 
below the adopted water quali ty 
standards of the state.  

the Department o f  
I 

aste Disposal and by I.D.W.R. The approval of P 

J 

I 

I 
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Table 5-E Cont'd. 

INSTITUTIONAL CONSIDERATIONS - Local 

Institutional Agency and Status o f  Requirements 
Requirements Pub1 ic Attitudes (i.e. ELA/ELS Requirements) 

, Comprehensive Bannock County Special use permits for non- 
P1 an P1 anning and Zoning conforming uses 

Commission 

Poca tell o 
Planning & Zoning . Commission 

~ Subdivision and Bannock County Permits are needed to develop 
, Zoning Ordinances Planning and Zoning subdivisions and non-conforming 

Buflding Codes Commission structures in zoned areas. 
Building permits are needed and 

Pocatello Planning & buildings must be built to code. 
Zoning Commission 

Chubbuck Planning & 
Zoning Commission 

400 



I 

I 
1 
i 

Table 5-E Cont'd. 

ENVIRONMENTAL FACTORS: 
w 

..CLIMATE [I2) 

..Prevailing Winds: 

..Precipitation [Annual 1: 91 cm Snowfall 
26 cm Precipitation 

E-W . 10-20 mph 
gusts up t o  50 mph 

..Days o f  Sunshine (Annual): 300 

..Average Temperature January July . 

Minimum : -1 0% 12.6OC 
Maximum: 00 c 31.6OC 

. .Degree Days (Annual ) : 6993 

. . A I R  QUALITY: Air quality i s  generally moderate t o  good with 
occasional poor days depending on weather inversions. 

I The major pol lu tan ts  are  particulates and soy. 

..NOISE: High levels of noise are ted w i t h  the industrial 
areas, airport  and 
! 

TRANSPORTATION AND UTILITIES: 

. . U t i  1 i try or  Energy Transm C . 
Chevron 8 petroleum pipe  
E l  Paso Natural Gas Pipl-ine a t  Pocatello 
138 kv lines Idaho Power Co. a t  Pocatello 
138 kv lines Utah Power and Light  a t  Pocatello 

. .Transportation Corridors or  Facilities: 

U.S. Interstate 15 a t  Pocatello 
u.S. 30 a t  Pocatelio 
U.S. 91 a t  Chubbuck 
Union Pacific Railr east-west lines an 
Pocatel 1 0 .  



Table 5-E Cont'd. 

POPULATION : 

. .General Description of Population 
The Pocatello-Chwbbuck area has an approximate population of 45,000 
w i t h  41,000 residing i n  Pocatello. The major employment i s  i n  the 
industrial sector. 
Pocatello 2.4% per year, Chubbuck 4Q.O% per year. 

The urban population i s  concentrated i n  4 7,000 acre area a t  the Mouth 
of the Portneuf River Valley. The surrounding areas are largely agri- 
cultural lands. 

Present growth rates for the two cities are: 

An estimated 10,000 additional people l ive outside of the City of 
Pocatel 1 0 .  

. .Economics c16) 

There are 1,210 business establishments i n  Bannock County, the 
majority of these businesses are located i n  Pocatello. The median 
family income is $12,875. The unemployment rate i s  4.9% 
Pocatello is a rapidly growing community. .Much o f  this growth can 
be attributed t o  the location o f  phosphate and other industrial 
f ac i l i t i e s  i n  the area. In addition t o  the large industrial base, 
Pocatello is the home o f  Idaho State University. 
largest college i n  the State w i t h  an enrollment of 7,000 students. 

ISU is the second 

As a result of this new growth, housing starts have shown marked 
increase i n  the Pocatello and Chubbuck areas. 
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I LAVA HOT SPRINGS SUB-AREA 

d along the Portneuf River i n  central Bannock 
, a small resort cornunity of 700 people, Lava Hot Springs has a .long 

geothermal water production and use. The eothermal resources of 
ve been utilized fo r  space heating, health and recreation for decades. 

U 

The historic use o f  the thermal wate ates back t o  early historlcal times 
when the Indian tribes of. the region use e s i t e  for bathing and cleaning 
of hides. Lava Hot Springs became a res t  s top  along the Oregon Trail.  The 
area began t o  grow rapidly. When the Oregon Short Line Railway extended i ts  
mainline through Lava Hot Springs a t  the turn of the century. By 1925 the 
area supported a small resort comunfty. I n  1935, the State  of Idaho created 
the Lava Hot Springs Foundation. The purpose of the Foundation was to  provide 
health and recreation f ac i l i t i e s  for  the pub1 ic. The Foundation has provided 
these services fo  over 45 years. 
relies on revenue enerated from i ts  recreational fac i l i t i es .  (19) The Founda- 
tion i s  the major ndustry of the community and the supportative services 
of the cornunity are relevant t o  the tourist trade of the spas. 

The Foundation is self-supporting and 

Geologically, the' Lava Hot Springs area is a complicated stratigraphic 
tructural location. Units representing Cambrian through Pennsylvanian 

systek are present i n  the  area. Most o f  these rocks are carbonites. A 
major uncomformity exists between the upper Paleozoic units and Tertiary 
units of the area w i t  Pliocene units consisting of sedimentary and volcanic 

I breccias, tuffs, ash, nd lava flows. M uf River Valley is 
underlain by the inte a1 1 ey P1 ei stocene 

1 Lava Hot Springs faul t  s a major nortb-sout rending linear that  is typical 

I 

I 

tse 
Tn the City of La Hot Springs,  two major fault  linears intersect. The 

of the Basin and Range rovince. Vertical d lacement along t h i s  fau l t  is 
600 meters. A second f a u l t  cuts east 
offsetting the Lava Hot Springs fau l t  
I t  is a t  the intersection of these tw 
area are  venting. .The relationship of the the 
o f  t h e  region I s  unclear. 

The h o t  a t  r of the Lava Hot S ngs area range i n  temperature f r o m  
210C t o  60OC.!17! The major springs feeding the Foundation Spa are 43OC. 
These thermal waters are most logically associated w i t h  deeper sources cir- 
culating up through the Paleozoic u n i t s  along the fault  intersection. Most 
of the thermal sp r ings  and wells i n  the area occur from the basaltic rocks 
which underlie the Portneuf River Valley. Several shallow wells have been 
dug w i t h  backhoes to depths of less than 6 meters. Hot f l u i d s  are inter- 
sected along the bottom contact of the basalts. T h i s  indicates t h a t  thermal 
water i s  .rising along the f au l t  zones and spreading horizontally along the 
basalt contact. Some hotels i n  Lava Hot Springs use these ha1 low thermal 
wells for hot baths and heating. 

interest  i n  developing a sys- 
tem for the use o f  geothermal energy for l ight  industry and home heating. @01 

s t  through the Lava Hot Springs area 
o the east, one hundred meters. 
aults t h a t  the thermal waters of the 

aters t o  the thrust plain 

I 
I 

I 

I 

There is a c siderable amount of loca 

V 

I 
I 
~ 
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Because Lava Hot Springs is primarily 
population and economic year fluctuat 
With such a seasonal economy, Lava Hot Springs has experienced considerable 
problems i n  maintaining a stable economic and community environment. I t  is 
the hope of the comnunity that development o f  l i g h t  industries which could 
use the thermal water will help stabil ize the economy and provide employ- 
m e n t  opportunities that are less affected by seasonal fluctuations. Light 
industries being considered by the Foundation are greenho 
growing, and livestock raising. 

There are over 50 businesses i n  Lava Hot Springs and approximately 500 
homes. The business d i s t r i c t  is highly concentrated around the Foundation's 
f ac i l i t i e s  and is the best target for a spaceheating dis t r ic t .  A survey 
of commercial buildings i n  Lava Hot Springs indicates that  the spaceheating 
energy demand of the business district could be satisfied w i t h  a geothermal 
d i s t r i c t  heating system. See table 6-E for  a l i s t  of bu i ld ings  and their  
energy demand. The estimated energy load of such a system would he approxi- 
mately 25 X lo9 BTU/year. Provided adequate funding could be obtained by 
the comunity,-a d i s t r i c t  geothermal space heating system could be operational 
by 1985. 

In the short term, the Lava Hot Springs Foundation could convert its 
small swimming pool from a natural gas boiler t o  a geothermal heat exchanger. 
The conversion cost for the swimming pool is estimated to range from $7,000 
t o  $10,000. Considering the present annual cost of operating the boiler , 
exceeds $10,000, and considering the present rate of natural gas inflation 
i h  Lava Hot Springs exceeds l l%,  the conversion of the small pool could be 
paid back i n  one year of operation. Table 7-E lists the annual savings the 
Foundation could receive over a five year period from converting the small 
pool t o  geothermal energy. A range of annual savings are forecasted to  
account for variation i n  predicted natural gas cost under two price infla- 
tion scenarios. 

recreation oriented comnunity, i ts  
reatly d u r i n g  the winter and summer. 

Table 8-E is  a summary of the s i t e  specific data regarding the Lava 
Hot Springs geothermal area. 
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1 -  Table 6-E 
I 

' 
Survey of Util i ty Use i n  the Central Business District 

W 
Lava Hot Springs, Idaho 

Type of B u i  1 ding [Average Monthly Cost) 
Heating Sq. Ft.  Gas Electric ! 

Foster Hardware . Gas 2,700 $ 60 $ 25 

Portneuf Bui ld ing  Steam 3,500 200 100 

Laundromat Steam 1,800 300. 70 

Library Gas 800 30 20 

Senior Citizens Center Gas 1,000 62 25 

Kingston's House of Style Gas 1,000 50 30 

Lava Real Estate Gas 3,200 85 35 

*Gates IGA Gas 2,700 75 350 

Bocek Garage & Apts. Gas 5 , 400 350 150 

Berti ' s Market Gas 7,500 29 1,000 

Lava Ambulance Servlce Electric 960 60 
I 

Vi1 lage Auto Parts 55 

60 

Chuck Wagon Cafe 440 

Tumbling Maters Motel 66 

128 

400 

160 

2,000 

15 

*Using thermal water from shallow well t o  heat hotel and cabins. 
w 



Table 6-E Cont'd. 

G 
Type of Bui ld ing (Average Monthly Cost) 

. Bui ld ing Heating Sq. Ft .  Gas E lec t r i c  

Hot Springs Vi l lage 
. Condominiums Gas 14,168 $ 2,080 . $ 1,120 

Riverside Inn Coal 150 

Lava Motel Apartments Gas 3,500 150 60 

Wagon Wheel Lounge 
Bank of Idaho 
S i l ve r  G r i l l  Restaurant 
Idaho Liquor Store 

Wild Hair  Salon 

Gas 4, QOO 60 200 
Gas 4,500 70 385 
Gas 3,000 122 29 1 
Gas 900 50 25 

Gas 900 50 25 

Lava Drug Gas 1,800 75 50 

U.S. Post Of f ice Gas 1,500 30 39 

Utah Power & L ight  

B & B Texaco Service 

O i  1 

Gas 

1,800 

1,800 

75 

40 

125 

40 

' Lava Service Gas 2,500 74 35 

Fr iedel 's Gas 2,900 60 70 

Lava Lounge & Restaurant Gas 6,600 

H i  1 1 crest  Apartments Coal & Gas 3,600 

350 400 

114 50 

Lava Elementary School Gas 28,300 200 538 

Note: I n  addi t ion t o  the above businesses l i s ted ,  there are three churches and 
f i v e  businesses on whom s t a t i s t i c s  were not avai lable because o f  
various reasons including; manager out o f  town, d id  not wish t o  
par t i c ipa te  i n  survey, o r  business too new t o  have adequate records. 
These include: 

Lava LDS Church 
Lava Cammuni ty Church 
Lava Cathol i c  Church 

Mountain View T r a i l e r  Court 
Lindsey's Water Conditioning 
Larene' s Pizza House 
Marvel Apartments 

t 
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Table 7-E 

W - .  Lava Hot Springs Foundation 

Year - 

1979 

5 Year Economic Analysis for Geothermal 
Conversion of Small Swimming Pool 

Natural Gas Present Worth Natural Gas Present Worth 
11.2% Inflation 9% 17% Inflation 9% 

10,408.32 9,548.92 10,951.20 1 0,046.97 

11,574.05 9,741.65 12,812.90 10,784.36 1980 
12,870.35 14,991.10 11,575.88 1981 

1982 14,311.82 17,539 e58 1 2,425.48 

1983 15,914.75 10,343.49 20,521 .31 13,337.45 
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I .  Table 8-E 

Data Sununary f o r  Lava Hot Springs, Idaho 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 420 34' 50" 

..Longitude: 1120 00' 00" 

..Rectilinear: T 9 S, R 38 E, Boise Meridian 

. *County: Bannock 

. .Adjacent Counties: 

..Topography: 

Power, Oneida, Franklin, Caribou, Bingham 

Lava Hot Springs is located i n  the narrow r i v e r  gorge 
formed by the Portneuf River. The comnunity f i l l s  the 
en t i re  va l l ey  which slopes moderately t o  the west. 
Faul t  block mountains which form the va l l ey  wal ls  r i s e  
abrupt ly w i th  steep slopes. The elevat ion o f  Lava 
Hot Springs i s  1,667 meters and peaks o f  the area 
have elevations o f  2,970 meters. 

. .Present Land Use: The major non-urban land uses i n  the Lava Hot 
Springs area are agr icu l tu ra l  , pr imar i l y  grazing 
and winter wheat. 

..Future Land Use Plans: Rapid res ident ia l  expansion i s  expected f o r  
Lava Hot Springs. This growth w i l l  be a 
r e s u l t  o f  be t te r  access t o  the area due t o  the 
new highway between Lava Hot Springs and Soda 
Springs, 40 kilometers t o  the west. 

..Aesthetics: 

. . Histor ica l  /Archaeological Significance: 

The Lava Hot Springs area and the Portneuf River Val ley 
are known f o r  t h e i r  high recreational value. 

The Lava Hot Springs area i s  a h i s t o r i c a l  Indian camp 
ground and a major stop along the Oregon T ra i l .  
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Table 8-E Cont'd. 

GEOLOGICAL/GEOPHY S ICAL DESCRIPTION 

. .Geologic Description (17) 

Precambrian and Lower Cambrian Bingham Quartzite forms the lower u n i t s  
of the stratigraphic section. These rocks have no porosity or permeabi- 
1 i t y  except where fractured. Units representing Cambrian through Pennsyl- 
vanian systems are present i n  the area. Most of these rocks are carbonates. 
The Paleozoic u n i t s  may be o f  sufficient local porosity to  ac t  as local 
reservoirs for f lu ids .  Tertiary rocks present i n  the area are Pliocene 
volcanics. These materials are generally valley f i l l i n g  materials which 
have been deeply eroded by the Portneuf River. Pleistocene Lava flows 
underlie the Portneuf River i n  the Lava Hot Springs area and f i l l  
valleys t o  the east. 

Late Cretaceous thrust faulting has displaced the Precambrian and Paleozoic 
units considerable distance eastward. 
h igh  angle faulting has broken the area Into a series of blocks. The high 
angle faulting probably t o  a large extent controls the locations of 
thermal spr ings .  
blocks several hundred meters. Lava Hot Springs is venting from the fau l t  
zone. 
east-west trending strike-slip fau l t  that off-sets the Lava Hot Springs 
fau l t  eastward about 1500 meters. 

Late Miocene and P1 iocene Normal 

East-west trending strike-slip faults have offset these 

A t  the intersection of a major north-south high angle fau l t  and a 

..Geophysical Summary: (17) 

Microseismic survey of the Portneuf Val ley detect significant 
microseismic activity. 

..Geologic Hazards: 

In 1960 the City of Lava Hot Springs was badly damaged 
flooding of the Portneuf River. 



Table 8-E Cont'd. 

' RESERVOIR CHARACTERISTICS 

. .Reservoir Temperature (131 

. .Surface: 43oc 

. .Subsurface: 80OC 

..Geochemical (13) 

Si02: 8OoC 

Na-K-Ca : 21 O°C 
..Flow Rates: 

. .pH: 6.6 

. .Total Dissolved Sol ids:  (131 

100 - 90 m 

430 

..Fluid Chemistry: 

Si : 
Ca : 
Mg : 
Na : 
K :  
H C O ~  : 
C03 : 
so5 : 
P :  
c1 : 
F :  
NO3 : 

32 
1 20 

32 
170 
39 

542 
0 

110 

1 80 
.04 

.7 

.38 

GEOTHERMAL DEVELOPMENT STATUS 

. .Present Development S ta tus :  
Several hotels i n  Lava Hot Springs use t h e  thermal water  f o r  ho t  baths  
and space heating. The  Lava Hot Springs Foundation utilizes the  thermal 
water i n  three l a r g e  hot pools and an Olympic size swimming pool. 

1)  Development of a d i s t r i c t  space heat ing system for  the downtown 
a r e a  by 1985. 

2) Development of secondary indus t ry  which will uti l ize the hot water, 
such as a mushroom farm, greenhouses, and l i ves tock  and poul t ry  r a i s ing .  

. .Projected or Planned Development: 
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Table 8-E Cont'd. 

U 
INSTIWTIONAL CONSIDERATIONS - Federal 

Institutional Agency and Status of Requirements 
Requirements Pub1 i c  A t t i  tudes Li .e. EIA/EIS Requirements) 

National Environmental E.P.A. A preliminary E.A.R. has been 
Policy Act completed for the exploration 
(42-U.S.C. 4331 1 d r l l l i n g  project. In general 

an E.I.A. is required for  a l l  
projects involving expl oration 
and development. An-E.I.S. 
could be required for  any 
major action. 

Groundwater is  fncluded under 
t h i s  Act and the reinjection of 

require permits . 
Federal Mater Pol 1 u- The national goal 
t i o n  Control Act of t h i s  Act I s  t o  
(33-USCA 1251 1 at ta in  -0- pol lu-  geothermal effluent will 

t ion by 1985. 
E.P.A. 

Federal Safe Drinking Th i s  Act is concern- The Act sets standards for wells 
Water Act ed w i t h  protection and well d r i l l i n g  and could 
(42 U.S,C. (A) 300) of underground water influence future geothermal 

sources tha t  could wells. The aquifer of the basin 
be used for domes- 
t i c  water. 
E.P.A. 

is the supply of domestic and 
i r r iga t ion  water for the area. 
Reinjection of water for geo- 
thermal wells will require 
permits under this Act. 

L ,  
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Table 8-E Cont'd. 

i., 
INSTITUTIONAL CONSIDERATIONS - State 

Institutional Agency and Status of Requirements 
Requirements Public Attitudes ti .e. EIA/EIS Requirements) 

Leases on State lands 
(Idaho Code 47-601 
et.seq. Chapter 16, 
Geothermal Resources 1 

Geo t he rma 1 Resource 
Permits . 
(Idaho Code 42-4001 
et.seq. Chapter 40, 
Geothermal Resources 1 

Water Appropriation 
(Idaho Code 42-101 
et .  seqA Chapter 1 
Ma t e r  ppropri  a t i on) 

Injection we1 Is 
(Idaho Code 42-3001 
et .  seq. Chapter 39 
Waste Disposal and 
Injection Wells) 

The s ta te  Board o f  
Land Commissioners 
is authorized t o  
issue leases f o r  
geothermal resour- 
ces underlying 
s ta tes  & school 
1 ands. 

Lease term is 10 years and can 
be continued w i t h  diligent 
development. Rentals are 
set by the Board. Several 
leases have been granted on 
s ta te  lands. Lease s ize  is 
limited to  a maximum o f  640 
acres/l ease. 

The regulatory Any private owner, o r  holder 
powers o f  the s ta te  of a s ta te  o r  federal lease 
Geothermal Resource of geothermal resources must 
Act are placed i n  f irst  apply for  a geothermal 
the Idaho Depart- resource permit from I.D.W.R. 
ment of Water Re- before any d r i l l i n g  operations 
sources. can begin. 

The Idaho Depart- Under the Idaho Geothermal I 

ment o f  Water Re- Resources Act, applicants can 
sources issues water be required to  make an appfi- 
appropriation per- cation t o  appropriate the 
mits and a water public waters of the s ta te .  
r i g h t  license. - 
Permits are issued 
by the Department well can be constructed i n  
of Water Resources. 

No waste disposal or  injection 

Idaho unless a permit has been 
issued by I.D.W.R. The approval 
of this permit is contingent 
upon the approval of tfie Depart- 
ment o f  Health and Welfare. 
The proposed well is reviewed 
to  see if i t  will unreasonably 
contaminate or deteriorate the 
quality of the groundwater 
below the adopted water quality 
standards of the state.  
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INSTITUTIONAL CONSIDERATIONS - Local 

Ins tit ut tonal Agency and Status o f  Requirements 
Requirements Pub1 ic Attitudes (i.e., EIA/EIS Requirements) 

County Plan Bannock County Regional Plan for county 
- Planning Commission zoning ordinance, has a 

subdivision ordinance, and 
a building code. 



Table 8-E Cont'd. 
.. 

ENVI RONMENTAL FACTORS 

..Prevailing Winds: E-W 10-20 mph 

. .Precipitation (Annual]: 34.6 cm 

..Days o f  Sunshine (Annual]: 300 

. .Average Temperature 
January July 

Minimum: -0.8% 9.38% 
Maximum : 3.4% 3 1 . 8 O C  

. .Degree Days (Annual 1 : 71 80 

. .Relative Humidity (Seasonal Peaks]- 

Summer: 30 
Winter: 70 

. .Air Quality: 

Generally good a i r  quali ty is due to  a lack of industry i n  area. 
Particulate matter tha t  does exist comes from farming and natural 
causes. 

. .Geologic Factors: 

Area is subject t o  periodic f looding.  

..Water Quality: 

Water quali ty is generally good. Thermal wells and springs have 
high par t iculate  and TDS counts. 

. .Noise: 

Low 
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Table 8-E Cont'd. 

LJ ENVIRONMENTAL FACTORS (Con t ' d. ) ./ 

. .Biological : 

... Dominant Flora: Sagebrush - grass juniper ecosystem with pine 
i n  the mountainous areas. 

..Dominant Fauna: Mule deer, coyote, and game b i r d s  

TRANSPORTATION AND UTILITIES: 

. . U t i  1 i t y  o r  Energy Transmission Corridors and Faci 1 i ties 

A major natural gas pipeline services Lava Hot Springs. 

A 138 kv line services Lava Hot Springs . 

..Transportation Corridors o r  Faci l i t i es  

The Union Pacific Ral-lroad main line services Lava Hot Springs: 
In te rs ta te  15 is located 16 kilometers west o f  Lava Hot Springs. 
Idaho Highway 30 is  the main access route t o  Lava Hot Springs. 

POPULATION 

. .General Description of Population Cl6) 

Major population centers are: McCammon, population 800, located 17.6 
kilometers west o f  Lava Hot Springs; Soda Springs, population 3,775, 
located 44 kilometers eas t  of Lava Hot Springs; and Pocatello, population 
40,980, located 56 kilometers north o f  Lava Hot Springs. 

Lava Hot Springs has a population of approximately 700 people, a 15% 
growth r a t e  i n  the l a s t  10 years, and a large seasonal population associa- 
ted w i t h  the summer spa season. The population of the area is principally 
composed o f  ranchers, fanners and retired people. 

. .Economics 

The local econorqy is dependent on recreation and c a t t l e  grazing. 
The major industry i n  the area is the Lava Hot Springs Foundation. 
Over 250,000 tou r i s t s  utilize .the Foundation's f a c i l i t i e s  each year. 
The community is primarily composed o 
which a re  aimed a t  t h i s  t ou r i s t  trade 
heavily toward the summer months, 

condary service f a c i l i t i e s  
is g 

Lri 
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’ CACHE VALLEY SUB-AREA bj 
~ 

Cache Valley is a north-south trending graben structure which l ies * 

astride the Idaho-Utah border i n  Southeastern Idaho. The Valley is a 
low, f l a t  p l a i n ,  40 by 4 kilometers i n  area, which lies w i t h i n  the Great 
Basin Physiographic Province and the Great Salt  Lake Basin. 

posed of rock masses of Paleozoic through Cenozoic age. The downthrown 
blocks of the graben str 
unconsolidated alluvium. 

The surrounding mountain ranges are massive upthrown fau l t  blocks com- 

e have been buried by Cenozoic rocks and YW 
Thermal springs and wells are scattered throughout the Valley. The 

springs i n  the area appear to  be fault  related. Thermal wells penetrate 
only a l luv ia l  deposits. Measured surface temperatures increase from 35% i n  
the n o r t h  t o  84% i n  the south par t  of the Valley. Geochemical thermometers 
indicate reservoir temperatures ranging from lOOOC t o  250OC are likely to be 
found i n  the area. (21 1 Geochemical data  and surface temperatures indicate 
that  the hottest waters are found 3 t o  4 kilometers north of the town of 
Preston. 

through a wide flood p la in  on the Valley floor. This  area supports a 
vigorous agricultural industry. The principal crops are sugar beets, corn, 
potatoes, grain,  and alfalfa.  The area also raises livestock and poultry, 
and produces -dairy products. 

The Bear River enters the northeastern pa r t  of ,Cache Valley and meanders 

. 

The population of Franklin County is  approximately 8,200 w i t h  the largely 
rural population l i v i n g  i n  small towns and on farms. 
center is Preston, population 3,600. The area has adequate roads and 
excellent railroad service. The high temperatures indicated by geochemical 
analysis are sufficient for several industrial applications including electr ic  
power production. The development of these f l u i d s  could lead t o  the location 
o f  major food processing f ac i l i t i e s  i n  the Cache Valley. Sun Oil Company 
is currently exploring for  high temperature f l u i d s  just north of Preston. 

The major population 
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2 I Table 9-E 

Data Summary for Cache Yalley, Idaho 

SITE LOCATION AND PHYSICAL DESCRIPTION 

..Latitude: 420 05' N ' 

..Longitude: 1110 58' W 

..Rectilinear: T 15, 16 S, R 39, 4 E., Boise Meridian 

. .County: Frank1 i n  

. .Adjacent Counties: 

..Topograpb: The Cache Valley is  relatively f l a t  lake bottom i n t o  which 
the Bear River has cut a gentle stream valley and f lood  
plain. 

Gear Lake, Caribou, Bannock, Oneida 

..Present Land Use: The major land use i n  the area is devoted primarily 
t o  agrtcul ture. 

..Future Land Use Plans: 

..Aesthetics: 

Continuation of present land use. 

The area is a typical agricultural area i n  the Great Salt  
Lake Basin. Moderate t o  high aesthetic values. 

GEOLOGTCAL/GEOPHYSICAL DESCRIPTION 

. .Geologic Description: (21 1 
The Cache Valley is a complexly faulted graben structure. 
Upthrown t i l t e d  f a u l t  blocks are composed o f  Precambrian through 
Cenozoic rocks. Downthrown faul t  blocks have been buried by a thick 
sequence of Cenozoic rocks and unconsolidate alluvium. In general , 
two se t s  of faul ts  are evident. One set trends northeast and the 
other northwest. The northeast trendfng faul ts  are associated w i t h  
the major movements associated w i t h  the Basin and Range province. 
The northwest faults appear t o  be strike-slip, transverse faults. 
Thermal spr ings i n  the area are  closely related t o  fau l t  traces. 

A gravity survey conducte i n  the Cache Valley indicates 
near Preston which indicated a thickn 
fee t  (1,700 meters). 

. .Geophysical Summary: (21) 
g r a v w  1 OW 

of about 59500 
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Table 9-E Cont'd. 

RESERVOIR CHARACTERISTICS , u  
. .Reservoir Temperature (21 1 

..Surface: 350 to  84oC 

. .Subsurface: 

. .Geochemical 
Si02: 
Na-K-Ca : 255% 

100° t o  2OO0C depending on assumed quartz equilibrium 

..Flow 10 t o  450 l / m i n  

..pH: 6.6 t o  6.9 

..Total Dissolved Solids:  1000 t o  10,000 ppm 

. . F1 u id  Chemistry: 

Si : 109 
Ca : 174 
Mg : 19 
Na :3,161 
K : 552 
HC03 : 696 
C03 : 0 

C1 :5,241 
F : 6.0 
NOg : .06 
B :  3.5 
"3 : 7.6 

so4 : 35 
PO4 : .01 

GEOTHERMAL DEVELOPMENT STATUS 

..Present Development Status: None 

. .Projected or  Planned Development: 
Exploration d r i l l i ng  for high temperature geothermal f l u i d s  
and o i l  and gas. 
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Table 9-E Cont'd. 

b d  
INSTITUTIONAL CONSIDERATIONS - Federal 1 

1 

Institutional Agency and S ta tus  of Requirements 
Requirements Pub1 ic Attitudes (i . e., EIAIEIS Requirements ) 

Feder a 1 Geo t he mal 
Resource Lease 
(30 C.F.R. 3000) 

Leases are made pur- Leases are non-competitive. 
suant t o  the Geothermal Special conditions are required 
Steam Act of 1979. in the leases w i t h  regard t o  
84 Stat. 1566) potential archaelogical and 
30 USC 1001 -1 025) historical s i t e s ,  adjacent 

roadless areas , and critical 
habitat areas. 

B.L.M. U.S.G.S. 

National Environmental An E.I.A. is required A preliminary E.A.R. could be 
Policy Act before leases are required before leasing. I n  
(42-U.S.C. 4331) issued. general an E.I.A. is required 

E.P.A; for a l l  projects involving 
exploration and development. 
An E.I.S. will be required 
for  any major action. 

this Act and the reinjection 

I 
I 
I 

Federal Water Pol- The national goal o f  Groundwater is  included under 
lut ion Control Act 
(33-USCA 1251 ) -0- pol lu t ion  by of geothermal effluent w i l l  

this Act is t o  a t t a in  

1885. require permits. 
E.P.A. 

Federal Safe Drinking T h i s  Act is concerned Water Act w i t h  protection o f  . and well d r i l l i n g  and could 
(42 U.S.C. (A) 300) underground water influence future geothermal 

sources that coul we1ls. The upper  aquifer of 
used for domestic the basin supplies domestic 
water. and i r r iga t ion  water f o r  the 
E.P.A. area. Reinjection of water for  

geothermal we1 1 s w i  11 require 
permits under this Act. 

The Act sets standards for  wells 

u 
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Table 9-E Cont'd. 

INSTITUTIONAL CONSIDERATIONS - State 

Institutional Agency and 
Requirements Pub1 i c  Attitudes 4 

Status of Requirements 
e. , EIA/EIS Requirements) 

The State Board of Land Lease term is 10 years and can 
Commissioners is author- be continued w i t h  diligent 

Leasef on State lands 
(Idaho Code 47-601 
et.seq. Chapter 16, ized to  issue leases development. Rentals are set 
Geothermal Resources f o r  geothermal resources by the Board. Several leases 

underlying s ta te  and 
school 1 ands. 

Geothermal Resource The regul a tory powers 
Permits. of the State Geother- 
[Idaho Cod6 42-4001 
et.seq. Chapter 40, 
Geothermal Resources ) 

mal Resource Act are 
placed i n  the Idaho 
Department of Water 
Resources. 

W a  te r A a r  O p  r i B t I oh 
(Idaho Code 42-101 
et.seq. Chapter 1 
Water Appropriation) 

Injection we1 Is 
(Idaho Code 42-3001 
et.seq. Chapter 39 
Waste Disposal and 
In j ecti on We1 1 s ) 

The Idaho Department 
of Water Re Soti rces 
issues water appro- 
priation permits and 
a water r f g h t  
1 icense. 

Permits are issued 
by the Department of 
Water Resources. 

have been granted on s t a t e  
lands. Lease size is limited 
t o  a m a x i m u m  of 640 acres/lease. 

Any private owner, o r  holder o f  
a s ta te  or federal lease of 
geothermal resources m u s t  f irst  
apply for  a geothermal resource 
permit from I.D.W.R. before 
any d r i l l  ing, operations can 
begin. 

Under the Idaho Geothermat Re- 
sources Act, applicants can be 
required t o  make an application 
t o  appropriate the public waters 
of the state.  

No waste disposal or  injection 
well can be consWucted i n  . 
i n  Idaho unless a permit has 
been issued by I.D.W.R. The 
approval o f  this permit is con- 
tingent Upon the approval o f  
the Department of Health and 
Welfare. The proposed well is 
reviewed to see if i t  will un- 
reasonably contaminate o r  
deteriorate the quality of the 
groundwater bel ow the adopted 
water quality standards o f  
the s ta te .  
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INSTITUTIONAL CONSIDERATIONS - Local 

Institutional Agency and Status o f  Requi rements 
Requirements Pub1 ic Atti tudes ( i . e . ,  EIA/EIS Requirements1 

Compre hens1 ve P1 an Planning and for non-conforming uses.. 
Fran kl i n  County 

Zoning Commission. 

Issues special use permits 



Table 9-E Cont'd. 

I 

ENVIRONMENTAL FACTORS 

..CLIMATE (I2) 
..Prevail ing Winds: . .Prec ip i ta t ion (Annual 1: 142 cm snow, 38 cm p r e c i p i t a t i o n  
..Days of sunshine (annual): 290 
. .Average Temperature 

From the south, gust ing up t o  60 mph 

January Ju l y  

_, Minimum: -1 1.5OC 1 0.27% 
Maximum: 0% 32.3OC 

. .Degree Days (Annual 1 : 7075 . .Relative Humidity (Seasonal Peaks1 
Summer: 
Winter: 

. . A I R  QUALITY: High 

-GEOLOGIC FACTORS: Blowing dust 
..WATER QUALITY: 
..NOISE: Low Roise leve ls  

. .EL€VATIOIU': 1467 meters. 

Deep wel ls  can have s a l i n i t y  problems. 

TRANSPORTATION AND UTILITIES 

..Utility o r  Energy Transmission Corridors and F a c i l i t i e s  
A 138 kv l i n e  i s  located 20 ki lometers nor th  o f  Preston and 
owned by Idaho Power Co. and Utah Power and L ight .  

..Transportation Corridors o r  Fac i l i t des  

U.S.'Highway 91 a t  Preston 
State Highway 34 a t  Preston 
Union Paci f ic  Railroad a t  Preston 

POPULATION 

. .General Descr ipt ion o f  Population (I6) 

Population of Frank l in  County i s  8,200. 
t o  1976 i s  16.5%; populat ion per square m i l e  12.3. 

Population i s  44% urban, 21.5% r u r a l  non-farm, and 34% r u r a l  farm. 
Total housing uni ts :  2,465 
Major populat ion center: 

The major economic a c t i v i  t l e s  are ag r i cu l tu ra l  and major ag r i cu l tu ra l  
a c t i v i t i e s  are c a t t l e  and hog ra is ing .  Major crops are sugar beets, 
a l f a l f a  and wheat. 
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APPENDIX F 

Geothermal Development Region V 

Northeast Idaho 

INTRODUCTION 

The Northeast Idaho region encompasses 9 counties: Bonnevil le, Butte, Clark, 
Custer, Fremont, Jefferson, Lemhi, Madison, and Teton. 
this region coincide with the boundaries of the Idaho Falls and Salmon BLM 
Districts and Idaho State Planning Region VI. Three physiographic provinces 
are evident in the region: the northern intermountain areas, the eastern 
Snake.River Plain, and the Rocky Mountains area. Most of the known regional 
geothermal occurrences are located in the northern intermountain area of the 
Lemhi and Lost River Mountain Ranges and the Island Park area of the eastern 
Snake River Plain. 

The boundaries of 

The major economic center of this region is Idaho Falls in Bonneville County. 
Smaller economic centers are Rexburg in Madison County and Salmon in Lemhi 
County. The principal economic activities are centered in the Snake River 
Plain near Idaho Falls and Rexburg. ' The total population o f  this 9-county 
region is 114,863 with approximately 86 percent of the population living in 
ehe Idaho-Falls-Rexburg growth corridor. 
populations for Northeast Idaho. The major emoloyment sectors are government, 
agriculture, food processing and lumber. 
ernment research related to the National Reactor Testing Station. 
Falls-Rexburg corridor is the regional center for agricultural activities. 
St. Anthony and Salmon are centers for logging and milling operations. 

Three geothermal areas were examined in the Northeast Idaho Region: the 
Island Park-Yellowstone KGRA, the Madison County area, and Lemhi County. 
The majority of the known thermal springs is located in the Island Park 
area and Lemhi County. 
tial for commercial electrical generation. The Madison County area has a 
large market for direct heat utilization but has undefined resources. The 
Island Park area has very favorable geological conditions which i n d i c a t e  a 
geothermal resource, but the area is also considered to be environmentally 
and politically sensitive. 

See Table 1-F for a list of county 

Idaho Falls is the center for gov- 
The Idaho 

Hot springs in the Salmon area have moderate poten- 

. .  427 
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I TABLE 1-F 1 
I 

NORTHEAST IDAHO 

POPULATION BY COUNTY bi 
1975 

Bonnevi 1 1 e 58,123 

Butte 

C1 ark 

3,240 

964 

Custer 3,291 

Fremont 9,992 

13,196 Jefferson 

Lemh i 6,395 

Madison 

Teton 

17,057 

2,605 

Source: County P r o f i l e s  f o r  Idaho, 1978, (Reference # l ) .  

c, 
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ISLAND PARK AND YELLOWSTONE KGRAs SUB-AREA 

The Is land Park and Yellowstone KGRAs are locate n Fremont County, and 
are w i th in  the Targhee National Forest. The I s land  Park KGRA encloses 
28,342 acres i n  the centra l  and western sections o f  Fremont County. The 
Yellowstone KGRA enclosed 14,164 acres along 
Yellowstone National Park, (2) 

e western boundary of 
u 

The t o t a l  populat ion of Fremont County i s  approximately 10,000. The p r in -  
c ipa l  ax is  o f  popul i o n  and economic a c t i v i t y  i s  along Highway 20 running 
nor th  and east t h r o  h the area from Idaho F a l l s  t o  West Yellowstone, Von- 
tana. The communities o f  Rexburg, S t .  Anthony, Ashton, Is land Park, and 
West Yellowstone a l l  l i e  along t h i s  route. 
county populat ion i s  c l a s s i f i e d  as r u r a l  farm, f o r t y - fou r  percent i s  r u r a l  
non-farm and th i r t y - th ree  percent l i v e  i n  urban areas. The economy o f  the 
area i s  depe t on farming, potatoes and barley, lumber, and recreat ion.  
The r e l a t i v e  spe r i t y  o f  the area seems t o  be improvina with a steady i n -  
crease i n  per capi ta  income over the l a s t  10 years. The county i s  projected 
t o  have a two percent annual growth rate. (1  ) 

Twenty-three percent o f  the 

The KGRAs are located a t  the easte end o f  the Snake River.Plain.  The 
Is land Park area marks a topographic and geologic t r a n s i t i o n  between the 
Snake River P la in  t o  the west and the Yellowstone Plateau t o  the east. 
Both KGRAs are p a r t  o f  the Yellowstone Plateau Volcanic Field.  Topography 
o f  the area i s  subdued; elevat ions range from 1,830 meters t o  2,260 meters. 

The Yellowstone National Park provides one o f  the world's greatest d isplays 
o f  geyser and hot springs a c t i v i t y .  
the presence o f  a c rus ta l  heat source such as a magma body. 
face geological expression o f  t h i s  magma body i s  the extensive r h y o l i t e  

These phenomena are throught t o  r e f l e c t  

ge col lapse calderas o f  Is land Park and the  Yellowstone Plateau. 

western por t ion  o f  the Ye1 lowstone Plateau Yo1 - 
vera1 cycles o f  Late Pliocene and Pleistocene volcanism are 
ons have occurred i n  cycles beginning two m i l l i o n  years ago 

The main sur- 

tens of thousands o f  years ago. Geological ly the  Is land 
res t i ng  because of the voluminous sheets of 
nd c y c l i c  caldera collapse, associated w i th  

ce of volcanic a c t i v i t y  
sland Park area i s  bounded 70,000 years 

and east by a very be l t ,  i t  i s  conspicuously 

So T i t t l e  i s  known about the geothermal po ten t ia l  of the Is land Park and 
GRAs, t h a t  i t  i s  impossible t o  evaluate the  
im i ted  geophysical evidence suggest 

ho t  o r  warm spr ing 

ent ia1 for  de- 
i n g  p o s s i b i l i -  

(4) suggest a 
Moderate t o  high r e  geothermal sys- 

ncountered a t  
comparati ve l  y 
i n  the Is land Park and Yellowstone KGRAs w i l l  probably not  be known for 
cer ta in  u n t i l  an explorat ion d r i l l i n g  program has been completed. 

r e  of a geothermal system 

W 
I 

tl7a 



More than 150 lease applications have been received t o  explore for  geothermal 
resources i n  the Island Park area of the Targhee National Forest.(5) The 
Targhee National Forest is  charged w i t h  the role  of harmonizing geothermal 

the area. T h i s  is a complex task and an environmental, impact statement w i l l  6. development a c t i v i t i e s  w i t h  environmental , social , and economic values w i t h i  

be prepared pr ior  t o  issuance of any leases i n  the  Targhee National Forest. 
Proximity t o  Yellowstone National Park, c r i t i c a l  wi ld l i fe  habitat  require- 
ments. recreational values, and water quali ty a re  the major considerations 
of the environmental statement. 

Four major issues which  a f fec t  geothermal leasing and developments are: desig- 
nation o f  protected grizzly bear habitat  i n  the National Forest, designation 
of roadless areas i n  the National Forest, access t o  Farriman State Park, arid 
the continuing residential  and commercial development of private lands i n  the 
Island Park area. The f i r s t  two issues pertain t o  restricting a l l  access t o  
certain areas o f  the National Forest. The l a t t e r  two issues are  concerned 
w i t h  s tate and local restrictions t o  develop on private and s t a t e  lands. A l l  
four issues are currently being s tud ied .  

A major physical res t r ic t ion  t o  geothermal development i n  the Island Park and 
Ye1 lowstone KGRAs is the character is t ical ly  rigorous winter. The severity o f  
the winter is not due so much t o  prolonged periods of extremely low tempera- 
tures ,  b u t  rather t o  the presistence of comparatively low temperatures, un- 
settled weather and frequent snows. 
t o  remote areas b u t  these roads are often blocked by snow from December 
through Apri 1. 

Numerous logging roads provide access 

Scenario Projections 

Direct use applications of geothermal resources i n  the Island Park KGRA are 
limited. 
to  the Rexburg-St. Anthony area. 
near the KGRA. The major market f o r  d i rec t  use of geothermal resources i n  
Island Park i s  for space heating of homes near Island Park Reservoir. 
imately 600 homes are  located i n  this area. Future industrial  development 
which could occur would be related to  the lumber industry. High temperature 
resources capable of 1 umber processing could stimulate development of a pro- 
cessing plant on private lands  w i t h i n  the KGRA. The Targhee and Gallatin 
National Forests are  currently recovering from a s ignif icant  insect  k i l l .  
A large quantity of timber i s  being salvaged. Annual  timber yield from the 
Targhee National Forest i s  one hundred and ten million board feet per year. 
(6)  T h i s  i s  an insuff ic ient  supply fo r  a major p u l p  plant b u t  small ttmber 
mills are possible. 

The thrust of the geothermal in t e re s t  i n  the KGRAs is t o  develop e lec t r ica l  
power capacity. I f  a s ignif icant  geothermal resource is discovered, 50 t o  
550 MCJ is  the r e a l i s t i c  range of development that  would be allowed.(7) The 
Island Park KGRA has a greater chance for leasing and development because 
o f  i t s  lower environmental sens i t iv i ty ,  better access via logging roads, 
and the s ignif icant  amount of private lands w i t h i n  the KGRA. 

The Yellowstone KGRA has a low probability for  geothermal leasing and develop- 
ment  because the area i s  adjacent t o  Yellowstone National Park and has a high 

Present economic development i n  Fremont County is  largely conf’lned 
No major industrial  a c t i v i t i e s  are  located 

Approx- 

L 
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political and environmental sensitivity. Table 2-F is a summary o f  site 
specific data regarding the Yellowstone and Island Park KGRAs. 

Projections 

Leasing by 1980, 50 to 100 MW facility by 1995, depending upon 
geological and environmental conditions, and 
Up to a.possible 100 to 500 megawatts by.2020, depending upon 
resource and environmental factors being favorable. 

No direct uses. Insufficient timber supply for pulp. 



TABLE 2-F 

DATA SUMMARY FOR THE 

YELLOWSTONE AND ISLAND PARK KGRAs, FREMONT COUNTY, IDAHO di 
SITE LOCATION AND PHYSICAL DESCRIPTION 

. .Latitude : 44"25 '00" N .  

..Longitude: lll"24'00" W. 

. . Recti 1 inear ( 2 )  : 

Island Park: Selected sections i n  T. 10, 11, 12, N. and 

Yellowstone: Sec. 2,  3, 10, 11, 14, 15, 22, 26, 27, 34, 35; i n  

R. 42, 43, 44, 45 E. Boise Meridian. 

each township; T. 12, 13, 14 N .  and R. 45 E. 
Boise Meridian. 

. . County: Fremont. 

. .Adjacent Counties: Jefferson, Clark, Madison, Teton. 

..Topography: 
t o  2,260 meters. 

Generally subdued; elevations range from between 1,830 meters 

..Present Land Use: The major land uses are: timber management, logging, 
wild1 i f e  management, protected habitat  recreation. 

. . F u t u r e  Land Use Plans: 
areas. 

4 

Expansion of roadless areas and wildlife habitat  

..Aesthetics: Area is  considered one of the most aesthetic areas i n  the s ta te .  

..Geologic Description (8): In very general terms, the Yellowstone and Island 
Park Known Geothermal Resource Areas l i e  between two prominent centers o f  vol- 
canic ac t iv i ty ,  one s t i l l  active i n  the Yellowstone Park area and the other 
i n  eastern Idaho now dormant and known as the Island Park Caldera. The Island 
Park Caldera i s  an e l l i p t i c a l  r i n g  structure 28 by 48 kilometers i n  diameter 
tha t  collapsed from the center of a shield volcano composed of rhyolite ash 
flows of Pleistocene age. The caldera provides a t ransi t ion to  the eastern 
Snake River Plain graben structure.  The western part  of the caldera area is  
well exposed, b u t  the eastern part  i s  completely covered by rhyolite ash 
flows which extend under the Yellowstone KGRA. These flows are  600,000 years 
old and emanated from the Yellowstone Park area. The shallow grani t ic  bato- 
l i t h ,  tha t  was emplaced beneath the Island Park area and responsible for  the 
great outpouring of rhyolite,  probably has now sol idif ied.  Basal t i c  volcan- 
i s m  has continued vir tual ly  t o  the present i n  this area. 
basal t ic  lavas i s  believed t o  be from the Upper Mantle. 

The source o f  the 

432 



In the Yellowstone Park area, the sol idif icat ion o f  the shallow grani t ic  
batholith .has not been completed, and i t  is  fo r  tha t  reason tha t  numerous 
hot springs and fumaroles and much thermal ac t iv i ty  is found i n  t ha t  area. 
T h i s  is  i n  contrast  t o  the Island Park area which has no hot  springs. The 
warmest sp r ing  of any k i n d  is  a 13°C sp r ing  i n  the center of the caldera. 
I t  is the close proximity t o  Yellowstone Park which indicates possible geo- 
thermal hot  water i n  the Yellowstone KGW. 

The Yellowstone volcanic f i e l d  evolved i n  a region of active extensional 
tectonism. 
United States  passes d i rec t ly  through the Yellowstone Plateau Volcanic F ie ld .  
The eastern Snake River Plain graben trends northeastward toward the Yellow- 
stone area superimposed on this regional structure which consists of f a u l t  
blocks bounded by normal and vertical  fau l t s .  Some minor faul t ing sub- 
parallel  t o  the Snake River f a u l t  systems is  superimposed on the western 
rim of the Island Park caldera. Although the Yellowstone area and areas 
north, ea s t  and south of Island Park are  par t  of the very active Inter-  
mountain seismic be l t ,  Island Park i s  conspicuously aseismic. 

The principal belt of seismic ac t iv i ty  i n  this portion of the 

..Geologic Hazards ( 8 ) :  The area north of the Yellowstone volcanic plateau 
area,  i n  the Rebgen Lake area of Montana, has experienced numerous descruc- 
tive earthquakes i n  recent times. 

\ 

1925 6.7 Bozeman, Montana 
1935 6.2 Helena, Montana 
1947 6.2 Virg in ia  City, Montana 
1959 7.1 Hebgen Lake, Montana 



RESERVOIR CHARACTER1 STI CS AND GEOLOG ICAL/GEOPHYS I CAL DESCRIPTION . 

Lid . . Reservoir Temperature (14) : 

..Surface: 36"C, 41°C. 

..Subsurface: 12OoC, 145°C. 

. . Geochemical 
..Si0 : 12OoC, 145°C. . .Na-l-Ca: 85"C, 90°C. 

..Estimated Electric Energy Potential (We, 30 years):  550 MW. 

..Type of Overlaying Rock: Rhyolite, flows, ash and tuf f .  

..Estimated Depth t o  Top of Reservoir: 1 t o  2 kilometers. 
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LAND OWNERSHIP AND LEASING 

TOTAL AREA FEDERAL STATE PRIVATE 
1 (Acres) (Acres) (Acres) (Acres) 

b.’ . . KGRA: Ye1 lowstone 14,164 14,164 
KGRA I 

I 

I Island Park 25 9 539 25 3 539 
KGRA 

..Land Leased i n  KGRA: -0- 

..Tentative Lease Sale Dates: 1979. 

..Summary o f  Leasing Status and Needs: More t h a n  150 separate lease applica- 
t ions have been received to  develop geothermal resources i n  the Island Park 
area of the Targhee and Gallatin National Forests. No leases have been l e t  
on federal lands due t o  the need for a pre-lease EIS. T h i s  statement will be 

I 

I 
I completed by January, 1979. 

, 
I 
I 
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GEOTHERMAL DEVELOPMENT STATUS 

. . Present Development Status  (7 )  (1 1) : No federal leases have been issued. 
Over 150 applications have been received for  the Island Park and Yellowstoneb 
KGRAs. No action will be taken on federal leases until an environmental i m -  
pact statement has been completed by the Targhee National Forest. 

Leases for  12,794 acres have been issued on State of Idaho lands t o  Occidental 
Geothermal Inc. and Warren Barrels . 
..Projected or  Planned Development (5): The real is t ic  target range being con- 
sidered by the Targhee,National Forest EIS is 50 t o  550 megawatts o f  maximum 
development . 
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INSTITUTIONAL CONS1 DERATI ONS 

I n s t i t u t i o n a l  Agency and Status of Requirements W 
1 
I Requirements Publ ic At t i tudes (i .e. , E I A / E I S  Requirements) 

Federal Geothermal Leases are made Leases w i t h i n  the KGRA are 
Resource Lease pursuant t o  the competit ive. Special con- 
(30 C.F.R. 3000) Geothermal Steam d i t i ons  are required i n  the 

Act o f  1970. leases w i th  regard t o  poten- 
(84 Stat. 1566) t i a l  archaeological and h i s -  
(30 USC 1001-1025) t o r i c a l  s i tes,  adjacent 
B.L.M. roadless areas, and c r i t i c a l  
U.S.G.S. hab i ta t  areas. 

Nat ional  Environmental An E I A  i s  required A prel iminary E I S  i s  being 
Po l icy  Act before leases are completed f o r  the expl ora- 
(42-U.S.C. 4331) i ssued. t i o n  and leas ing phase. I n  

E.P.A. general an E I A  i s  required 
f o r  a l l  pro jects  invo lv ing  
explorat ion and development. 
An- E I S  w i l l  be required f o r  
any major ac t ion  beyond 
explorat ion. 

( Federal Water Polut ion The nat ional  goal Ground water i s  included 
o f  t h i s  Act i s  t o  under t h i s  Act and the re-  

t i o n  by 1985. 
E . P . A .  p e m i  ts.  

This Act i s  con- The Act sets standards for  

tec t ion .  o f  under- and could inf luence fu tu re  
ground water sources geothermal wel ls.  
t h a t  could be used 
f o r  domes t i c water . 
E.P.A. 

Control Act 
(33-U.S.C.A. 1251) a t t a i n  -0- po l lu -  i n j e c t i o n  o f  geothermal 

e f f l u e n t  w i l l  requi re  

Federal Safe Dr inking 
Water Act cerned w i th  pro- wel ls  and we l l  d r i l l i n g  
(42 U.S.C. (A) 300) 

gency and Status o f  Requirements 
Pub1 i c  A t t i  tudes 

The s ta te  board of 
(Idaho Code 47-601 Land Commissioners continued w i t h  d i l i -  
et .  seq. Chapter 16, i s  authorized t o  evelopment. Rentals 
Geothermal Resources) issue leases f o r  . t by the Board. Several 

geothermal resources leases have been granted on 
underlying s ta te  and s tate lands. Lease s ize  i s  
school 1 ands . 1 imited t o  a maximum o f  640 

acres/l  ease. 

i .e. , E I A / E I S  Requirements) 

term i s  10 years and 

] I d  
I 
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. .State (continued) 

Institutional 
Requ i remen t s 

. Geothermal Resource 
Permits 
(Idaho Code 42-4001 
e t .  seq. Chapter 40, 
Geo t herma 1 Resources ) 

Water Appropriation 
(Idaho Code 42-101 
e t .  seq. Chapter 1, 
Water Appropriation) 

Injection we1 1s 
(Idaho Code 42-3001 
et .  seq. Chapter 39, 
Waste Disposal and 
Injection We1 1s) 

. . Local 

Institutional 
Requ i remen t s  

Fremont County 
Compre hen s i ve P 1 an 

Subdiv is ion  Ordinance 

Building Code 

Agency and 
Pub1 i c  Atti tudes 

The :regulatory 
powers of the State 
Geo t h e rma 1 , Res o u rc e 
Act are placed i n  
the Idaho Depart- 
ment of Water 
Resources. 

The Idaho Depart- 
ment of Water Re- 
sources issues water 
appropriation per- 
mits and a water 
r i g h t  license. 

Permits are issued 
by the Department 
of Water Resources. 

Agency and 
Public Attitudes 

Fremont County 
Planning and Zoning 
Commission 

Status of Requirements 
( i  .e. , EIA/EIS Requiremen,+-! 

w 
Any private owner, or  holder 
of a s ta te  o r  federal lease 
of geothermal resources must 
first apply fo r  a geothermal 
resource permit form I .D.W.R. 
before any d r i l l i n g  opera- 
t ions  can begin. 

Under the Idaho Geothermal 
Resources Act , applicants 
can be required t o  make an 
application t o  appropriate 
the public waters of the 
state.  

No waste disposal or injec- 
t i o n  well can be constructed 
i n  Idaho unless a permit has 
been issued by I.D.W.R. The 
approval of  this permit i s  
contingent upon the approval 
of the Department of Health 
and Welfare. The proposed 
well is  reviewed t o  see i f  
i t  w i  11 unreasonably contam- 
inate or deteriorate the 
quality of the ground water 
below the adopted water 
qual i ty  standards o f  the 
state. 

S ta tus  of Requirements 
( i  .e. , EIA/EIS Requirements) 

Special use permits f o r  non- 
conforming uses are required. 

Permit t o  develop a subd iv i -  
sion i s  required. 

Bui  l d i  ng permits are 
required. 
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ENVIRONMENTAL FACTORS - Island Park Reservoir 

..Climate (10): 
. .Precipitation (Annual): 507 cm snow 

..Days of Sunshire (Annual): 200 

..Average Temperature: 

73 cm precipitation 

January/ J u l  y . .Minimum: -1 6.7"C/6 .O°C . .Maximum: -3.6OC/26OC 

..Degree Days (Annua l ) :  10,365. 

..Air Quality: High. 

..Water Quality: High. 

..Noise: Low. 

. .Elevation: 1,920 meters. . 

..Biological (12): 

. .Dominant Flora: 
acres have as dominant species: lodgepole p ine ,  Douglas f ir .  The  fores t  
is  a Douglas fir-alpine fir climax habitat. 

Eighty-seven percent of land area is  forested; 456,000 

meadows and grass 
are  dominant; as  

Thirteen percent of  land area is open non-forested 
lands. In 67,000 acres shrubs ,  g'rasses and forbes 
sagebrush, meadow and riparian habitat. 

..Dominant Fauna: The main animals of concern are 
and summer range; moose winter and summer and calv 
summer and calving range; grizzly bear, den areas, 

elk migration, calving 
ng range; deer winter, 
summer and winter range. 

. .Endangered Species: 

..Fauna: 
and h a b i t a t  areas are  c r i t i c a l  issues. 

The Bald Eagle and grizzly bear are threatened 
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TRANSPORTATION AND UTILITIES 

6.1 ..Utility or Energy Transmission Corridors and Facilities: 
limited to the Island Park Reservoir area. 

. .Transportation Corridors or Facilities: 
U. S. Highway 20, which runs north-south from Rexburg to West Yellowstone, 
Montana. Numerous logging roads provide access to remote areas. 
Rail Road service is available at Rexburg, Ashton, Island Park, and West Yellow- 
stone. 
is not used. 

Power service is 

The main transportation corridor i s  

Union Pacific 

Track from Ashton to #est Yellowstone is in a state o f  disrepair and 
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POPULATION 

Site: Yellowstone and Island Park KGRA 

. . General Description Population (1): u 
. .Total populatio f Fremont County: 10,200. 

. .Percent Population Change 1970-76: 16.5%. 

..Population Per Square Mile: 5.5 

. . Percent Popul a t  i on : . . Urban : 33.0% 
..Rural Farm: 23.24: . .Rural Non-Farm: 44.5% 

. . Popul a t i  on Centers : 
.Ashton: 1,281 

..Island Park: 200 . .Newdale: 300 . .Parker: 31 5 . .St. Anthony: 3,260 . .Teton: 500 

. .Economics (1): The economy of Fremont County is based on agriculture and 
timber. Approximately 210,000 acres of Fremont County is  agriculturai  land. 
Approximately 400,000 acres of Fremont County is fores t  land. The agricul- 
tural  economy is  centered i n  the Teton and Rexburg areas of southern Fremont 
County while the forest industry is centered i n  St .  Anthony. There are 207 
business establishments and 3,655 residential  housing units i n  the county. 
Unemployment i s  currently 10.2%. 
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MADISON COUNTY SUB-AREA 

Madison County has a population of 18,000 and approximately 61% urban popu- 
la t ion  l i v i n g  i n  the Rexburg area. Rexburg is located i n  the growth corr i -  
dor of  northeast Idaho along the southern edge o f  the eastern Snake River 
Plain. Rexburg has a popula t ion  of approximately 11,000 and over 2,000 resi- 
dential housing units. The growth rate of Rexburg over the l a s t  eight years 
has averaged 24 percent. New housing s t a r t s  have increased 73% since 1975 
w i t h  the Rexburg area recording over 300 new housing units per year.(l)  T h i s  
trend is  par t ical ly  due t o  growth i n  the area and reconstruction of flooded 
areas which were destroyed i n  the Teton Dam collapse. 

Madison County i s  a major producer of potatoes, barley, oats ,  sugar beets, 
and peas. The major crop is potatoes w i t h  annual production exceeding 250 
m i  11 ion pounds o f  processed potatoes. Madl son County produces over 3,830,000 
cwt. of potatoes per year.(l4) A major portion of these potatoes are exported 
for  processing and fresh market sales.  

The major industries are  Rogers Foods Inc. and Sun Glow which are potato pro- 
cessing plants.  The major non-industrial business i n  Madison County is Ricks 
College. 
6,000 and over one mi l l i on  square feet of f loor  space. 

Geologically, the Rexburg area l ies i n  the center of a r i n g  s t ructure  which 
appears t o  be a caldera complex similar t o  the Island Park area b u t  w i t h o u t  
extensive rhyol i t ic  formations. Dacite cones do exist southwest of the c i ty  
along the endge of the r i n g  structure. The area is part  of the Snake River 
Plain physiographic province and located 80 kilometers southeast o f  the geo- 
thermal ac t iv i ty  i n  Ye1 lowstone National Park. The caldera formation is 
burted by basalts and sediments o f  the Snake River Pla in .  Hot springs of 
the area appear t o  be related to  this caldera structure.  Landstat photos, 
and recent gravity and magnetic data from the U. S .  Geological Survey indi- 
cate a sizeable caldera s t ructure  centered around the City of Rexburg.(l5) 
Hot s p r i n g s  i n  the area have surface temperatures of 44"C.Cl) 

Located in Rexburg, Ricks College has a full-time enrollment of  

F a u l t  s tructures i n  the area show two major trends. Rexburg is  b u i l t  on 
the east-west t rending  fau l t  boundary tha t  marks the southern margin of 
the Snake River Plain and the north-south trending f au l t  boundary of the 
Rocky Mountains overthrust belt .  

Heat flow studies conducted by Idaho Department of Water Resources indicate 
twice the normal heat flow from the general area. Probably resources depths  
indicated for the area 1,000 t o  1,200 meters for  90°C t o  100°C temperatures, 
and 2,000 meters for 150°C temperatures. (1  6) 

With  these resources temperatures a number of d i rec t  use applications could 
be possible. Rogers Foods Inc. is a major potato processing p l a n t .  A major 
processing function of this plant is dehydration of potatoes. A geothermal 
resources o f  120°C could provide.40 t o  50 percent o f  the direct heat energy 
needs of this plant. The present forms o f  energy used by Rogers Foods are 
o i l  and natural gas. The annual energy need of the company is approximately 
280 x 109 BTU/year.(l7) Rogers Foods plans t o  expand i t s  plant by 30% i n  
the next two years. 

4 d  
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Ricks College has a coal-fired steam/water heating system. 
of conversion to  geothermal resources will depend on the water temperature 
of the resource. 
forward r e t r o f i t  conversion. The annual heat loads of Ricks College a re  
approximately 100 x 109 BTU/year. 

The City of Rexburg is  located between Roger 
business d i s t r i c t  and residential  area a re  closely.grouped adjacent t o  the 
College campus. The estimated annual heat energy needs o f  Rexburg a re  ap- 
proximately 400 x 109 BTU/year. 
dential areas adjacent t o  the campus a re  a compact grouping which would be 
an ideal ta rge t  f o r  a d i s t r i c t  heating system. 

The f e a s i b i l i t y  

A resource of greater than 100°C would allow a s t r a igh t  . 
ccd 

OdS and Ricks College. The 

The central business district  and the resi- 

Projections 

Successful development ventures i n  Madison County will depend upon deep ex- 
ploratory d r i l l i n g  proving the resource. Table 3-F i s  a l i s t  of estimated 
geothermal energy development tha t  could be possible by 1985 providing ex- 
ploration began i n  1978 and provide the resource. Table 4-F i s  a summary 
of s i te  specif ic  data regardin9 the Madison County Sub-Area. 
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TABLE 3-F 

MADISON COUNTY PROJECTIONS 

Industrial : 

'Rogers Foods Inc. 200 x lo9 BTU/year by 1985 

Space Heating: 

, 

Business and Residential 

Ricks Col 1 ege 

400 x lo9 BTU/year by 1985 
100 x lo9 BTU/year by 1985 
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TABLE 4-F 

DATA SUMMARY FOR MADISON COUNTY, ,IDAHO 

SITE LOCATION AND PHYSICAL DESCRIPTION 

.. Latitude: 43"49'00" N .  

. . Longitude: 111°47'00" W. 

..Rectilinear: T. 6 N. R 40 E. , Boise Meridian. 

. . County: Madison. 

. .Adjacent Counties: Bonneville, Jefferson, Fremont, Teton. 

..Topography: Rexburg lies a t  the border of the Snake River Pla in  w i t h  par t  
of the town b u i l t  on the up thrusted boundary t o  the south. Moderate slopes 
are  found south of Rexburg near Ricks College. 
the broad expanse of the almost level Snake River Plain. 

To the nor th  and southwest is 

..Future Land Use Plans: 
the potato crop. 

. .Aesthetics: Area is highly aesthetic rural agricultural  area. 

. . Historical/Archaeological Significance: 
located i n  Rexburg and a t  Ricks College. 

Continuation of present land uses and expansion of 

Several historical  bu i ld ings  are 

..Geologic Description (1) (16): The c i ty  of Rexburg is b u i l t  across a major 
east-west t r end ing  s t ructure  which  i s  related t o  the southern border of the 
Snake River Plain. The eastern Snake River P l a i n  is  considered a downfaulted 
s t ructure  o r  graben. The north half of the c i t y  l ies i n  the f lood  p l a i n  of 
the Teton River. The south half of the c i t y  is  b u i l t  on the up thrusted 
boundary tha t  marks the westerm extreme of what i s  commonly called the Northern 
Rockies Thrusted Zone. Yellowstone and Island Park calderas are  located 80 
kilometers t o  the northeast. Lithologies are dominated by basalts and rhyo- 
l i t e  ash from the Yellowstone and Island Park systems. 

..Geophysical Summary (15) (16): Recent gravity da ta  has identified what i s  
being designated as the Rexburg caldera complex. The caldera is buried by 
the volcanic rocks and a l luv ium of the Snake River Plain.  A strong c i rcu lar  
gravity low is ident i f iable  on a regional gravity h i g h .  

Normal regional heat flow of the Snake River Plain is  3 HFU, the heat flow 
values for the Rexburg area a re  4 HFU. 

Temperature and depth estimates from heat flow values range from 100°C a t  
depths  of 1,000 t o  1,500 meters and 150°C a t  depths of 1,500 t o  2,000 meters. 

* 

w I 
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RESERVOIR CHARACTER1 STICS 

. . Reservoir Temperature ( 1  ) : 

..Surface: 44°C. 

..Subsurface: 

. .Geochemical : Si02 120°C. 

L, 

100°C to  150°C estimated from heat flow, 

..Estimated Nonelectric Energy Potential (BTU Per Year): 800 x lo9 

t 
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LEASING STATUS 

. . S i t e  Land Status 

. .Madiso 

FEDERAL STAT PRIVATE 44 (Acres ) (Acres ) (Acres) 

Total Acres , 60,351 45,591 194,818 

Total Acres 
Leased 666 Unknown 

OTHER 
(hcres) 

1,860 
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GEOTHERMAL DEVELOPMENT STATUS 

. .Present Development Status (18) : Madison County, Ricks Col lege and Rogers - 
Foods Inc. are  actively seeking federal support for  exploration d r i l l i ng .  
The purpose o f  geothermal development would be t o  convert Ricks College and 
Rogers Foods from natural gas and coal. 

..Projected o r  Planned Development (1): 

:I 

..Projected Development: 
Rogers Foods Inc. One hundred percent conversion of Ricks College. 
Thirty to  for ty  percent conversion of Rexburg business district  and 
residential  areas near Ricks College. 

..Total Projected Geothermal Energy Use: 

Seventy t o  one hundred percent conversion of 

700 x 10' BTU/year. 
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INSTITUTIONAL CONSIDERATIONS , 

. . Federal 

Ins t i t u t  i onal 
Requirements Pub1 ic  Attitudes 

Agency and U’ 
National Environmental E. P .A>. 

(42-U.S.C. 4331) 
Pol icy Act 

Federal Water Pollution The national goal 
Control Act of this Act is t o  
(33-U. S .  C.A. 1251 ) a t ta in  -0- pollu- 

tion by 1985. 
E.P.A. 

Federal Safe D r i n k i n g  T h i s  Act is con- 
Water Act cerned w i t h  pro- 

42 

Status of Requirements 
( i  .e., EIA/EIS Requirements) 

An EIS could be required for  
injection . 
Ground water is included 
under this Act and the re- 
injection of thermal eff luent  
will require permits. 

U.S.C. ( A )  300) tection of under- 
ground water sources , 

t h a t  could be used 
for domestic water. 
E.P.A. 

The Act s e t s  standards for  
wells and well d r i l l i n g  and 
could influence future qeo- 

. .State 

Inst i tut ional  
Requirements 

Leases on State  lands 
(Idaho Code 47-601 
e t .  se . Chapter 16, -7P Geot ermal Resources) 

8 

Agency and 
Public Attitudes 

The State  Board of 
Land Commi ss i oners 
is authorized t o  
issue leases for  , 
geothermal resources 
underlying s t a t e  and 
school 1 ands. 

thermal wells. The upper  
aquifer of the basin is  the 
supply of domestic and irri- 
water fo r  the area. Reinjec- 
t i on  of water for geothermal 
wells will require permits 
under this Act. 

Status of Requirements 
(i .e., EIA/EIS Requirements) 

Lease term is 10 years and 
can be continued w i t h  d i l i -  
gent development. Rentals 
are  set by t h e  board. Several 
leases have been granted on 
s t a t e  lands. Lease size is 
limited t o  a maximum of 640 
acres/lease. 

Geothermal Resource The regulatory Any private other, or holder 
Permi ts  powers of state of a s t a t e  o r  federal lease 
(Idaho Code 42-4001 Geothermal Resource of geothermal resources must 
et .  seq. Chapter 40, Act are  placed i n  first apply for a geothermal 
Geothermal Resources) the Idaho Depart- resource permit from I .  D. W. R. 

ment of Water before any d r i l l i n g  opera- 
Resources. tions can begin.  

Water Appropriation The Idaho Depart- Under the Idaho Geothermal 
(Idaho Code 42-101 ment o f  Water Re- Resources Act, appl  icants 
et.. Chapter 1, sources issues water can be required t o  make an 
Water Appropriation) appropriation per- application t o  appropriate 

mits and a water the pub l i c  waters of the hi r i g h t  1 i cense . s t a t e .  

I 
I 
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. .State (continued) 

Institutional Agency and 
Requirements Pub1 i c  A t t i  tudes 

Injection we1 1 s Permits are issued 
(Idaho Code 42-3001 
et .  seq. Chapter 39, of Water Resources. 
Waste Disposal and 
Injection We1 1 s)  

by the Department 

. .Local : Madison County has no local p lanning .  

Status  of Requirements 
( i  .e., EIA/EIS Requirementel 

No waste disposal o r  injec- 
t i o n  well can be constructed 
i n  Idaho unless a permit has 
been issued by I.D.W.R. The 
approval of this permit i s  
contingent upon the approval 
o f  the Department of Health 
and Welfare. The proposed 
well i s  reviewed t o  see i f  
i t  will unreasonable contam- 
inate or  deteriorate the 
quality o f  the ground water 
below the adopted water 
quality standards of the 
state.  

h; 

, 
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ENVIRONMENTAL FACTORS 

. . C1 imate (10) : 

I . .Precipitation (Annual): 137.6 cm snow Bj 
I 28.5 cm precipitation 

..Days o f  Sunshine (Annual): 300 

.,Average Temperature: 
J an ua ry/ J u l  y 

..Minimum: -13/9"C/8.6loC . .Maximum 12.5"C/30°C 

I . .Degree Days (Annual ) : 8,221 
I 

. .Relative Humidity (Seasonal Peaks): 
..Summer: 30 
..Winter: 70 

. .Air Quality: High. 

. .Water Quality: High. 

..Noise: Low. 

. .Geologic Factors: Periodic flooding. 

. .Elevation: 1,490 meters. 
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TPANSPORTATION AND UTILITIES 

..Utility or Energy Transmission Corridors and Facilities: 
at Rexburg, operatured by Intermountain Gas Co. 

..Transportation Corridors or Facilities: 
S. Highway 20 is located in Rexburg. 

Railroad service at Rexburg operated by Union Pacific Railroad Co. 

Natural gas servj--- 
LJ 

Junction of Idaho Highway 30 and U. 
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POPULATION 

. . . General Description of Population (1 ) : 

o f  Madison County: 18,000 (approximate). V 
..Major Urban Centers: . .Rexburg, population approximately 11,000. . .Sugar City, population approximately 800. 

..Percentage Change i n  Population 1970-76: 

..Population Per Square Mile: 38.1. 

16.5%. 

. . Percent Populat ion : . .Urban: 61.5% . .Rural Farm: 16.6% . .Rural Non-Farm: 18.1 % 

..Housing Units: 3,175. 

. .New Housing S : Rexburg (1976): 276. 

..Economics (1): Th dependent On agriculture,  food 
processing and Ricks College. 

. .Percent of Average Unemployment (1976) : 10% 

. .Total Employment 

..Total Assessed V 

..Median Family Income (1976): $11,375 

..Number of Business Establishments: 280 
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LEMHI COUNTY SUB-AREA 

Lemhi County is located along the Idaho-Montana border i n  northeastern Idaho 
The  county is a remote rugged mountainous area which  supports a population o L J  
approximately 6,500. The major population center is Salmon, population 3,200. 
Over 90 percent of this county's land area is  owned by the federal government. 
The major land owner is  the National Forest, which controls 78 percent of the 
land area. There are approximately 2,300 housing u n i t s  i n  the county w i t h  the 
majority of these u n i t s  located i n  Salmon. 
and supports two lumber mills. The county's major economic ac t iv i t i e s  are  
farming, -logging, and 'lumber. The fas tes t  growing industry is recreation. (1) 
The major: transportation routes are U.  S. Highways 93 and 28 which r u n  north- 
south from Salmon t o  the Snake River Plain. 

Salmon is a major lumber center 

The geology of the area i s  dominated by the Beaverhead Mountain Range of the 
Rocky Mountains t o  the northeast and the f a u l t  block mountains of the Lemhi 
Range to  the southwest. The Lemhi Range is a major northwest t r end ing  moun- 
ta in  range which is  part o f  a series of northwest trending fau l t  structures 
which form the eastern flank of the in te r ior  Sawtooth Mountains. Hot sp r ings  
i n  this area are  isolated, b u t  do occur along a northwest trending curvil inear 
feature which  paral le ls  the regional s t ructure  of the faulted mountains. Sur- 
face temperatures range from 45°C t o  93°C. (4) Quartz and sodium-potassium- 
calcium geochemical thermometers show a range o f  temperatures from 85°C t o  
250°C. (4) The four major thermal springs are  a l l  located on federal land; 
three a re  on BLM lands and one i s  on National Forest lands. 

Three of the hot springs have limited commercialization potential for  elec- 
t r i ca l  generation providing adequate temperatures and flow ra tes  can be de- 
veloped. The three hot springs are: Big Creek, Salmon, and Sharkey Hot Springs.  
The three Ss'tes are consfdered developable based on moderate topography, and 
indicated aquifer temperatures based on geochemical thermometers. Table 5-F 
i s  a summary of the known reservoir data concerning these three springs. 
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I I 
TABLE 5-F 

DATA SUWRY FOR LEMHI COUNTY 

RESERVOIR CHARACTERISTICS 
i 

Site:  

. . Reservoir Temperature (1 ) : 

. .Surface: 45°C. 

. .Subsurface: 

. . Geochemical ( 1 ) : 

: 205°C. 

Salmon Hot Springs: Sec. 3, T. 20 N . ,  R. 22 E . ,  Boise Meridian. 

: : ",!grca800C. 

..Flow Rates: 145 gpm, from three spr ings,  

..pH: 6.3. 

. .Total Dissolved Solids: 649. 

. . F1 uid  Chemistry: 
..Si: 33 
..Ca: 23 

~ ..Mg: 11 
..Na: 190 . .K: 28 . .HC03: 565 
..co . 0 

.P: .04 
..C1: 50 . .F: 1.8 

..so$ 34 

.03 

pr ings  are  venting f etween 01 i gocene and 
underlying tuffaceous rocks. 
by a northwest trending fau l t .  

..Environment: 
i n  an area o f  moderate slope. 

. . Elevation: 

Springs appear t o  be s t ructural ly  control 1 ed 
\ 

The sp r ings  are  located 12 s south of Salmon, Idaho 

1,524 meters (approximate). 
i 
I 

I 

I 

1 d Energy Potential: 50 mw. 

1 
i 

. .Projected Development Date: 2020. 

u 
! 
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RESERVOIR CHARACTERISTICS 

Site: Big Creek Hot Springs,  Lemhi County: Sec. 22, T. 23 N . ,  R.  18 E . ,  
Boise Meridian. LA 
. . Reservoir Temperature (1 ) : 

L 

..Surface: 82°C t o  93°C. 

..Geochemical: . .SiO2: 160°C. 
. .Na-K-Ca: 175°C. 

..Flow Rates: 

..pH: 7.5. 

.Total Dissolved Sol ids :  727 (mg/ 

75 gpm, from f i f teen 

. . F l u i d  Chemistri (1):  (mg/litre) 
Si: 150 
Ca: 
Mg: 
Na: 
K: 
HCO3 : 
C03 : 
 SO^: 
P: 
c1 : 
F: 
NO3: 

5.3 
0.2 

220. 
14 

488 
0 

53 
0.05 
29 
15 
0.07 

vents. 

i tre) . 

..Geological: 
possible f a u l t  linears i n  the immediate area. 
Salmon R i  ver Canyon 

..Environment: 
mental sens i t iv i ty  of the Salmon River which  is a major recreation area and 
a protected fishery habitat .  

Springs vent ing from altered Cretaceous grani t ic  rocks w i t h  
Springs are  located i n  the 

Development of this hot sp r ing  must consider the environ- 

..Elevation: 1,634. 

. .Estimated Energy Potential : 

..Projected Development Date: 2020. 

. .Critical Issue: Area is located w i t h i n  a RARE I1 study area. 

50 mw. 
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RESERVOIR CHARACTERISTICS 

Site: 
N . ,  R 24 E., Boise Meridian. 

. . Reservoir Temperature (1 ) : 

. .Surface: 52OC. 

Sharkey Hot Springs, Lemhi County: T 20 N . ,  R 24 E , ,  Sec. 34, T 20 u 

. .Geochemical (1) : . .SiO2: 135°C. . .Na-K-Ca: 175°C. 

. .F low Rates: 8 gpm. 

..pH: 7.4. 

..Total Dissolved Solids: 840 (mg/litre). 

. .F lu id  Chemistry (1): (mg/litre) 

Si : 91 
Ca: 7.3 
Mg: .06 
Na: 270 
K: 17 
HCO3: 470 
CO3: 0 
S04: 160 
P: 0.02 
c1: 51 
F: 12 
NO3: 0.08 

..Geological: 
is probably s t ructural ly  controlled by a northwest t r end ing  f a u l t ,  which is 
found along the base of the Beaverhead Range. 

..Topography: 
along the foot o f  the Beaverhead f au l t  scarp. 

Spring is  vent ing  from Oligocene s i l i c i c  volcanic rocks and 

Spr ings  a re  located i n  an area of moderate topoyaphic relief 



ENY IRONMENTAL FACTORS 

Site: Lemhi County, Idaho. * 

..Climate (10): At Salmon, Idaho. 

..Prevailing Winds: N-S 10 to 20.mph, gusting up to 60. 

' ..Precipitation (Annual): 417 cm snow 
51 cm precipitation 

..Days of Sunshine (Annual): 290. 

..Average Temperature: 
January/Jul y 

..Minimum -14.2"C/8.3"C . .Maximum -1 .2"C/31 .5OC 

..Degree Days (Annua1)t 7,070. 

. .Relative Humidity (Seasonal Peaks) : 
..Summer: 30 
..Winter: 70 

. .Air Quality: Generally high. 
I 

..Water Quality: 

..Noise: Low. 

Generally high, thermal springs do have high flouride. 

. . Elevation : 1,232 meters. 
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RARE I1 CONFLICTS 

Northeastern Idaho has several RARE I1 areas which have valuable or  poten- 
t i a l l y  valuable geothermal resources. Those RARE I1 areas of greatest  con- 
cern a re  located i n  Fremont County and Lemhi County, where prospects o f  a 
commercial geothermal resource a re  greatest. ‘Table 6-F l i s t s  by county the  
geothermal areas  of northeastern Idaho which  a re  located w i t h i n  o r  adjacent 
t o  RARE I1  study areas. 

W 

TABLE 6-F 

RARE I1 GEOTHERMAL AREAS 

Clark County: 

Warm Spr ings  Hot Springs 

Location: 

Discharge: 1,920 gpm. 

Temperature : 29°C. 

Aquifer Estimate: 60°C. 

Sec. 25, T. 11 N . ,  R 32 E . ,  Boise Meridian. 

RARE I1 AREA: #4945, Intalan Peak (Salmon National Forest). 

Moderately h i g h  geothermal potential .  
Area should be s tudied  as t o  i t s  geothermal potential as par t  o f  RARE 11. 

Cu s t er County : 

1. Sunbeam Hot Springs 

Locat ion : Sec. 19, T. 11 N. ,  R. 15 E.,  Boise Meridian. 

* Discharge: 444 gpn. 

Temperature : 76°C. 

Aquifer Estimat 

C 

Location: 

Discharge: 185 pgm. 

Sec. 30, T. 10 N . ,  R. 16 E . ,  Boise Meridian. 

kd 
Temperature: 5OoC. 



2. Slate Creek Hot Springs (continued) 

Aqui fer  Estimate: T30"C. 

RARE I1 AREA: #4551 White Cloud Boulder (Sawtooth National F o r e s t L '  

Area around spr ing should be studied for  i t s  geothermal energy po ten t i a l .  

- 

Fremont County 

A l l  RARE I1 Areas i n  Fremont County should be examined as t o  t h e i r  geothermal 
energy po ten t i a l .  

The fo l l ow ing  RARE I €  Areas are p o t e n t i a l l y  w i t h i n  the Yellowstone and I s land  
Park KGRAs. (Targhee National Forest). 

#4605 Headwaters Buffalo River 
#4606 Warm River North 
#4607 Warm River South 
#4608 Warm River East 
#4609 Snake River 

Other areas w i t h  possible geothermal po ten t i a l  : 

#4603 Reynolds Pass 
#4604 Two Top 
#4962 Mount Jefferson 

Lemhi County 

1, B i g  Creek Hot Springs 

Location : 23N 18E Sec. 22. 

Discharge: 75 gpm. 

Temperature: 93°C. 

, 

Aquifer Estimate: 16OOC t o  170°C. 

RARE I1 Areas: #4506, Jureano; #4501 Napoleon Ridge (Salmon National 
Forest). 

B i g  Creek i s  no t  i n  RnRE I1 Area bu t  nearby. 
High geothermal p o t e n t i a l  i n  t h i s  area should be considered i n  a l l  RARE 
I1 Areas adjacent t o  B i g  Creek Hot Springs. 

2. No Name 

Location : 

D i  sc ha rge : 

16 N 21 E, Sec. 18. 

20 gpm. - 
L d  
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2.  No Name (continued) 

Temperature: 46OC. 

hs Aquifer Estimate: 85°C to  165°C. 

RARE I1 AREA: 

Moderately high geothermal energy potential. 
Area should be studied as to  i t s  geothermal energy potential. 

64204 Grouse Peak ( 

, 
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SUMMARY OF LEASING ACTIVITY 

Leasing activity i n  Northeastern Idaho is concentrated along the margins o f  .- - 
the Snake River Plain. Lease sales i n  the Island Park and Yellowstone KGRAsL’ 
are awaiting an environmental report by the Targhee National Forest. Fremont 
County has the greatest amount o f  land leased and the largest number of  
leases pending. No leasing activity has occurred i n  Lemhi,  Custer, and 
Butte Counties despite the fact  that these areas do indicate geothermal 
potential. T h i s  lack o f  leasing interest i s  i n  p a r t  due t o  a lack o f  i n -  
formation and i n  p a r t  due t o  the environmental sensit ivity of the RARE XI 
issue. Table 7-F is  a l i s t  of leasing activity i n  Geothermal Development 
Region V, Northeastern Idaho. 

c 
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! 
i 
1 TABLE 7-F 

I LEASING ACTIVITY (1978) 

A d  ..Federal Leasing Activity.: 

I 

. .Bonnevil le County: ~ 

. .2,560 acres - U.’S.F.S. Lease - near Palisades. I 

. .Clark County 

. .Fremont County: 
the final Island Park and Yellowstone KGRAs environmental impact 
statement . 

$.State leases : 

I ..1,246 acres - B.L.M. Lease - near Liddy Hot Springs. 
I Over 150 lease applications are pending, awaiting 
I 

. .Bonneville County: 2,489 acres. 

. .Clark County: 2,553 acres. 

. , Fremont County: 

..Madison County: 666 acres. 

12,794 acres. 
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